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PREFACE. 



In the work which I now offer to the profession I 
have endeavoured to group together all the most im- 
portant points relating to injuries of the eye, orbit, 
and eye-lids. My aim has been to produce a book of 
reference in which will be found not only a descrip- 
tion of the injury and its primary treatment, but 
also the best methods of dealing with those changes 
fXoA deformi^es which, however remote, may be more 
or less consequent on the accident. 

I have illustrated, as far as I have been able, each 
form of injury with characteristic cases, feeling tibat 
the truthftd record of what has been, makes a more 
lasting impression on the mind than the mere detail 
of what may be. In my report of the cases I have 
had frequent occasion to refer to Jaeger's Test-types 
as a means for ascertaining the acuteness of the 
patient's vision. I have therefore for the conveni- 
ence of reference added at the end of the book a set 
of test-types, printed so as to correspond with Jaeger's, 
but with the addition of No. 15, as it appeared to 
me that the leap from the letters marked 14 to those 
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numbered 16 was too great, and that an intermediate 
link was wanting. 

At the close of the last chapter I have printed 
an abstract from the Surgical Report of the Royal 
London Ophthalmic Hospital for the past year, 1866. 
It forms a good index of the diflferent diseases of 
the eye, and it gives also a fair approximation of the 
relative frequency of each. 

In alluding to the tension of the eye in the differ- 
ent cases, I have adopted the sjnnbols first suggested 
by Mr. Bowman for recording accurately its varying 
degrees of increase and diminution. I quote the 
account given by him, as reported in the British 
Medical Journal, October 11, 1862: — 

" T represents tevieion (* t * being conmionlj used for 
* tangent/ the capital T is to be preferred) ; Tn, tension 
normal. The interrogative, P, marks a doubly which in 
such matters we must often be content with. The numerals 
following the letter T on the same line indicate the degree 
of increased tension; or, if the T be preceded by — , of 
dirmnished tension^ as further explained below. Thus : 

" T 3. Third degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

" T 2. Second degree, or considerable tension^ The finger 
can slightly impress the coats. 

"T 1. First degree. Slight but positive increase of ten- 
sion. 

" T 1 ? Doubtful if tension increased. 

" Tn. Tension normal. 
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^^ — T 1 P Doubtfdl if tension be less than natural. 
" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

"— T 2 1 Successive degrees of reduced teusion, short of 
"— T 3 J such considerable softness of the eye as allows the 
finger to sink in the coats. It is less easy to define these 
by words." 

Parts of some of the chapters have already appeared 
as short papers in the medical periodicals, but from 
the rapid progress of ophthalmic surgery I have had 
occasion either to re-write them or to add much new 
material. 

To my colleagues both at the Ophthalmic and the 
Middlesex Hospitals I return my warmest thanks for 
the use they have allowed me to make of their cases, 
and for the information which they have at all times 
readily afforded me. 

I am also greatly obliged to my friend Dr. Work- 
man for the assistance he has kindly rendered me in 
revising the proof sheets as they have passed through 
the press. 

The drawings of the different instruments are by 
Mr. Dearie, and those of the eye by Mr. Stecher. 

12 Habley Street, Cavendish SaTJABS, W. 

Marchf 1867. 
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CHAPTER I. 

BUPEBFIOIAL INJURIES OF THE ETE. 

INTBODCCTION — FOXUBION BODIES OV THX STB, OB ON THB INMEB SUB- 
FA.CE OF THB UDS — SYUFTOMS OF A FOBEZOlf BODY OV THB BTE OB ON 
THB CONJIlNCnVA. OF THB LIDS — HOW TO EXAMINE AN ETE WHICH IS 
SUSFBCTED TO BE SUFFERING FBOM THB PBE8ENCB OF A FOBEIGN BODY 
ON ITS SURFACE — HOW TO BEMOVE A FOBEIGN BODY IF LODGED IN THB 
COBNEA EITHEB SUPEBFICIALLY OB DEEPLY — BLOWS ON THB EYE WITHOUT 
ANY LESION OF STBUCTUBE — CONCUSSION OF THE EYE — SUBCONJUNCTITAL 
H£MOBBHAGB — LACEBATI0N8 OF THB CONJUNCTITA — TBAUMATIO OPH- 
THALMITIS — ITS SYMPTOMS, TBEATMENT, AND RESULTS. 

To RIGHTLY APPRECIATE the results of injuries to the eye, 
it will be necessary to bear in mind the excessive delicacy 
of the textui^s of which it is composed, and the fact 
that the integrity of each is absolutely requisite to per- 
fect vision; hence it is, that an injury which in itself 
is slight, may, if it happen to the eye, be productive of 
the most hurtful consequences. The Aindus of the eye 
may be sound and capable of receiving and transmitting 
impressions, but if the cornea from an accident has been 
rendered opaque, the eye is blind; or the reverse may 
occur, the retina .from an injury may have been det^hed, 
and though the brilliancy of the cornea may be imimpaired, 
yet the result is the same, the image is not received and 
the eye is useless. 

A departure from health of any of the structures of the 
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?. SUPERFICIAL INJURIES OF THE EYE. 

;ie W™^ M»e or le,. p.j.aioi.1 .« ^on, .0 «.««, 
"whether induced by injury or disease. My present 
purpose is to confine myself to the consideration of the 
effects which injuries may produce, either in a primary or 
secondary manner, on the different tissues of the e^e and 
eyelids, and of the treatment which should be adopted in 
each case. Exposed and liable to accidents as the eye 
appears to be, special protection has yet been alTorded to 
keep it from harm. Embedded in a quantity of &t, con- 
tained within a bony cavity (the orbit), the eye rolls in 
its varied movements on its bed, which acts as a soft and 
elastic cushion to deprive blows upon it of a large portion 
of their force. The prominent bony ridge of the orbit, 
but especially the overhanging frontal portion, guards the 
eye, and wards off injuries which might otherwise prove 
most destructive. But in addition to this, one eye is 
watchful for the safety of the other: rapidly appreciating 
objects as they flit past towards the other eye, it gives 
imperceptible but timely notice, sufficient to warn its feUow 
to close its lid, or by a rapid movement of the head to escape 
the threatened danger. Such must be the explanation of 
the frequent occurrence of injuries to the one eye after 
the other from any cause has been lost ; deprived as it were 
of its vigilant guardian, it often falls a victim to accidents 
from which its companion in health would have w&med it 
to escape. 

Foreign Bodies on the Eye or on th? Inner 
Surface op the Lids. — The difficulty of removing a foreign 
body from the surface of the eye, or from the conjunctiva 
lining the lids, dex)ends upon the nature of the object, and 
the part of the eye on which it has become impacted. The 
instant a foreign body, such as a particle of coal, iron, or 
dust, or of any other hard material, is deposited on the 
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eye, the branch of the fifth nerve which supplies Ae • * 
lachrymal gland is ' stimulated ; a copious flow of tears 
immediately follows, and the foreign body, if free, is washed 
by the current to the inner canthus, where it will be often 
found lying on the caruncle. 

The chance, however, of being* thus speedily relieved of 
the foreign body is frequently prevented by the patient 
himself, for the instant he feels that something '^ has gone 
into the eye," he almost instinctively gives it a rough rub 
with the back of his hand, which he repeats several times 
in rapid succession, until, if the foreign body has any 
sharp edges, he has succeeded either in embedding it in 
the cornea, or in the conjunctiva of the upper lid, from 
which it has to be removed by some skilled hand. The 
proper mode of proceeding, if the patient can have the 
resolution and presence of mind to do it, is, the instant 
he feels that something has flown on to the eye, or has 
gone between it and the upper lid, to gently close the eye, 
and seize with his finger and thumb the integument 
of the upper lid, and pull it forwards so as to draw the 
Ud away from the globe, giving it at the same time two 
or three slight shakes. By this simple manoeuvre the 
foreign particle if free, or even if loosely attached, is disen- 
gaged from its hold, and then washed away in the flow of 
tears to the inner angle of the eye. 

The part of the eye on which the foreign body is im- 
pacted determines very materially the amount of irritation 
which is induced by it. K it has penetrated the conjunc- 
tiva covering the sclerotic, and lodged itself in the subja- 
cent cellular tissue, the irritation it sets up is slight, and 
may after a while completely cease ; it may remain then 
for years without giving any annoyance. 

I have frequently seen fine spicula of iron or fragments 

of stone in the eyes of millstone-grinders, which have thus 

b2 
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become embedded beneath the ocalar conjimetiya, and 
which, after the slight irritation excited by their first 
introduction, have never caused any trouble. 

The next least sensitive part of the eye is the oculo- 
palpebral fold, the reflection of the mucous membrane as 
it passes from the upper lid on to the globe. In this soft 
fold foreign bodies of even a large size will often remahi 
for a very long period without causing much discomfort, 
or at any rate without producing sufficient uneasiness to 
cause the patient to trouble himself to seek for advice. 
An old man applied to me at the Eoyal London Ophthal- 
mic Hospital complaining of an irritation in one eye which 
had continued for about five or six months: at first he 
had not suffered much inconvenience from it, but lately 
it had become worse, and caused him considerable annoy- 
ance. It came on, he said, whilst he was pruning some 
apple-trees, and he fancied that something had flown into 
the eye, but beyond bathing it with tepid water he had 
taken no notice of it. On everting the lid, I found the 
green bud of a leaf lying embedded in the posterior tarsal 
fold of conjimctiva of the upper lid, and around it the 
mucous membrane had become quite granular. The re- 
moval of it afforded him immediate relief. In another 
case, a girl came under my care on account of slight pain 
and redness in one eye &om which she had been suffering 
for five or six weeks. On everting the upper lid, I found 
a grain of canary seed lying in the oculo-palpebral fold 
of mucous membrane. 

In each of these cases the symptoms the patients suf- 
fered from were very slight, when compared with the ex- 
cessive irritation which is excited by the* finest particle of 
grit or dust on the cornea, or inner surface of the 
upper lid. 

The cornea is the most sensitive part of the surface of 
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the eye, and the impaction of a foreign particle on it gives 
rise to the most acute pain and lachrymation. 

Ahnost as troublesome to the patient, is the lodgement 
of a foreign* body "on the conjunctiva lining the upper 
eyelid, and especially that regionr of it which corre- 
sponds to the cornea ; the frequent up and down move- 
ments of the lid cause it to grate each time against the 
corneal epithelium, and to induce a most painfdl set of 
symptoms. 

Symptoms of a Foreign Body on the Eye^ or on the Con- 
junctiva lining the Lids. — ^A carefdl examination of an 
eye will usually at once detect the presence of a foreign 
body, so that it hardly appears necessary to describe symp- 
toms for the purpose of diagnosis, when the cause of the 
suffering is self-evident. But foreign bodies on the eye are 
overlooked, and frequently not even suspected, and the 
patient undergoes a course of treatment, from which it 
need not be told he derives no relief. Patients frequently 
come to the hospital from the country having been under 
treatment for some weeks previously without benefit, when 
a carefdl examination of the eye at once shows that the 
cause of all their suffering has been a foreign particle, either 
embedded in the cornea, or else lodged in the conjunctiva 
of the upper lid. 

Great irritability of the eye accompanied by a copious 
flow of tears, an almost absolute inability to raise the 
upper eyelid and face the light, and a distinct feeling of 
grittiness as if something were in the eye, are the symptoms 
which usually indicate the presence of a foreign body. 
The suddenness of the attack, and the exposure to which 
the patient has subjected his eye, are also points to be 
noted. 

To examdne cm eye which is suspected to he suffering from 
the presence of a foreign body on its su/rfdcCy the patient 
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should be made to sit in a chair with his &ce towards a 
window, BO that a good light may fall upon the eye. 
The lower lid should be first drawn down, and if any 
particle of dust or chip of iron is seen, it can be readily 
removed. Next the ' cornea should be carefully scanned 




over, by turning the head in different positions, so as to 
cause the light to fall obhquely on the eye, first dn one part 
of ita surface, and then upon another ; or by usii^ a two 
inch focus convex lens a column of Ught may be directed 
over the cornea, so as to illumine each portion of it in 
succession. Often it is exceedingly difficult to detect a fine 
spiculum of steel, or a fragment of glass, or indeed any 
minute shining substance which may have been impacted 
on the cornea. In cases of doubt or difficulty the question 
may be settled by taking the patient into a darkened room 
and examining the corneal surface by oblique illumination 
with ophthalmoscopic light. Should the cornea be free, 
the under surface of the upper lid should be then examined. 
To do this, the sui^on, standing behind the head of 
the patient, seizes with his left finger and thumb the 



FOKEIGK BODIES ON THE ElE. / 

lashes of the eyelid, and drawing them slightly away 
from the globe, he at the same moment with his right 
hand presses the end of a probe on the integnment of the 
lid downwards and forwards, so as to tilt tbe upper edge 
of the cartilage of the lid downwards, and by this manceuvre 
to evert it (fig. 1). One finger of the left hand is then 
made to press gently the tarsal edge of the lid against 




the brow, to maintain it in its everted state, and the 
^tient ia told to look down so as to expose as fully as 
possible the fold of mucons membrane which extends 
from the posterior edge of the cartilage on to the eye (the 
ocnlo-palpebral fold) — (fig. 2.) The under surface of the 
lid thus exposed may be then careMly inspected, and the 
cause of the irritation, if any is found, be removed. It is 
of importance to look well to this fold at the posterior 
maj^^ of the tarsal cartilage, as minute particles will be 
often lodged there and escape observation. The best in- 
stmment for removing foreign bodies from the front of 
the eye, or from the under siirface of the lids, is what is 
called a spud (fig. 3). It is fiat on its front surface, whilst 
posteriorly it is rounded and bevelled towards its end. 
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By gently inserting the extremity of this inBtrument be- 
neath the object to be removed, it can be lifted easily from 
its bed without disturbing the neighbouring parts. 
Often, however, the foreign body is more or less 
embedded, and then a fine or a broad needle, as 
the case may require, will be best suited to dis- 
lodge it. 

Sharp spicula of iron from striking rivets, or 

a minute Augments of steel from turning, or of stone 
or granite, will sometimes strike the cornea with 
force, and bury themselves d^ply in its texture, 
so that to remove them is a matter not only of difBculiy, 
but often of great skill. If the foreign body fe merely 
sunk in the epitheUtmi which covers the cornea, it may 
be dug out with the spud or a broad needle ; but if it is 
deep in the corneal tissue, it must be dealt with diffe- 
rently, as, in the endeavour to pick it out, it may be 
made to penetrate the posterior lamina of the cornea 
and fall into the anterior chamber. 

If the foreign body is buried deeply in the corneal tissue, a 
broad needle should be passed into, but without penetrating, 
the cornea ; inserting it just by the side of the object, it 
should be made to traverse the corneal lamelte until the 
broad part of the blade is behind the foreign body, when, 
by thus giving a firm support upon which to act, another 
needle may be fearlessly used to pick gently from the 
surface imtil it reaches the object, which can then be lifted 
away. Should, however, the foreign body have so deeply 
penetrated the cornea, that it is feared any attempts to 
reach it from its sur&ce may end in pushing it into the 
anterior chamber, a broad needle should be passed into 
the anterior chamber, and pressed against the inner sur- 
face of the cornea immediately behind the foreign body, 
and carefully and steadily held in. this position, whilst 
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the siirgeon, with another needle, scrapes through the 
cornea, layer after layer, tmtil he reaches it. 

Having succeeded in removing the foreign body, the eye 
as a rule rapidly recovers itself, and no further inconveni- 
ence is experienced ; but this is not always the case, for 
occasionally a certain amount of irritation remains which 
will require treatment. The endeavour to remove the 
foreign body from the cornea may have caused some 
abrasion of its epithelium, and this has to be repaired, and 
in such cases, even under favourable circumstances, the 
eye will continue more or less painful and irritable to Ught 
for a few days. 

Immediately after removing the foreign body from the 
cornea, one or two drops of olive or castor oil dropped into 
the eye wiU generally afford considerable relief, and this 
may be repeated if the patient derives comfort from it. 
The eyes should not be used for two or three days ; they 
should be allowed a short rest from all work, such as 
reading or writing, and strong light should be strictly 
avoided. K there is pain, two or three leeches may be 
applied to the temple, and one or two may be repeated 
after an interval of twenty-four hours, if relief is not 
obtained. Fomentations of hot water, poppy heads, or 
belladonna may be had recourse to whilst the eye looks 
red and irritable. Usually after two or three days* treat- 
ment the eye is restored to its healthy state. 

When the foreign body has been allowed to remain 
for some days embedded in the cornea, it frequently 
lights up a halo of inflammation around it, which may 
extend until it includes the whole or the greater part 
of the corneal tissue. The epithelium of the cornea 
immediately aroimd the foreign particle becomes first 
whitened and swollen, the foreign body is loosened from its 
bed, and if not buried too deeply in the corneal tissue, may 
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be detached, and washed away by the tears, to the inner 
comer of the eye. But while these changes are going on 
in the cornea, the yascularity of the eye is increased, a 
zone of red vessels is seen around the cornea, and the eye 
is very intolerant of light. Generally all these symptoms 
subside after the foreign body has been removed, whether 
it be by the surgeon, or, as in some cases, by the natural 
reparative efforts of the eye ; but occasionally the inflam- 
mation of the cornea, which the foreign body has lighted 
up, is severe and difficult to arrest, and even when cured 
leaves behind it nebulosities which impair the vision of 
the eye. 

It occasionally happens that a small foreign body, having 
beei^ driven against the cornea with great force, lodges 
itself in the lameUated tissue just beneath the epithelium. 
For the first two or three days it creates little or no incon- 
venience, as, being covered by the epithelium, it offers no 
sharp point to grate against the inner surf^x^e of the upper 
lid ; but as it becomes partially detached fix>m its nidus, it 
projects slightly from the corneal surface, and gives rise 
to all the painftd symptoms of a foreign body on the 
eye. 

It is useless to enumerate the many different substances 
which find their way between the lids, or get impacted in 
the cornea. The most common are spicula of the different 
metals, particles of dust, of coal and stone. 

Patients frequently allow them to remain unmolested 
for many days, until the irritation they produce com{>els 
frirther notice to be taken of their presence. It is often 
astonishing to find the length of time during which a 
patient will endure the pain of a foreign body on the eye, 
or on the inner surface of the lids, before he will seek 
for advice, attributing all his suffering to some other 
cause. 
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The following case is an illustration of a foreign body 
having been lodged in the cornea, without producing any 
irritation, until the fourth day, and then exciting a halo 
of inflammation around it. The eye rapidly recovered afber 
the foreign body was removed. 

Case I. — A chip of metal lodged in the cornea without 
producing dny irritation until thefov/rth day. 

John H., set. 27, a farrier, applied to the Ophthalmic 
Hospital on April 11, 1865, suffering from a foreign body 
in the eye. He states that four days ago, whilst at work, a 
chip of metal lodged itself on the cornea. It buried itself 
beneath the epithelium in the lamellated tissue, in the 
central part of the cornea, to the outer side of the pupil. 
For the first three days it produced no annoyance ; it was 
so buried that it presented no rough sur&ce to the con- 
junctiva of the upper lid. This morning on getting up 
the eye was so painfril and irritable that he was unable to 
go to work. The chip of metal had excited a little halo of 
inflammation in the cornea aroimd it, and had become 
loosened from its bed, so that now it projected slightly 
beyond the corneal surface, and acted as a local irritant 
to the conjunctiva of the upper lid each time it closed 
over it. The speck of metal was lying in a little pit, quite 
loose, and the epithelium around it was whitened and 
swollen. It was easily removed by the spud. He was 
ordered to apply two leeches to the temple, and to bathe 
the eye frequently with the poppy-head fomentation. The 
patient shortly recovered. 

Case II. is an example of a general inflammation of 
the cornea, following the lodgement of a chip of iron 
which had been allowed to remain undisturbed for four 
days. 
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A minute chip of iron lodged in the lamellaied tissue of the 
cornea y followed by general keratitis. 

Edward S., set. 21, came to the Hospital on April 18, 
1865, a small chip of iron having been lodged in the cornea 
fonr days previonsly. 

On examining the eye a minute speck of metal was seen 
embedded deeply in the lamellated tissue of the cornea. 
The whole cornea was dull ; the general haze extending 
from the black speck of iron near its centre to towards its 
circumference. The eye was very painful and red ; the 
whole gflobe heins much injected. After a little diBSculty 
I reeled inrMori^ td ^»,ip. bod,. T.. leech! 
were applied to the temple, and he was ordered to bathe 
his eyes frequently with the belladonna lotion. Under 
this treatment the man soon recovered from aU effects of 
the injury. 

In the next case a foreign body, the fragment of a wing 
of a beetle, was lodged in the cornea, and was aJlowed by 
the patient to remain there, without any attempt even 
being made at its removal. Severe inflammation followed, 
which ended in the complete loss of the eye. 

Case HI. — Destructive inflammation of the right eye from 
a foreign body having been allowed to remain embedded in 
the cornea, 

Ann W., set. 48, was admitted as in-patient of the 
Boyal London Ophthalmic Hospital on September 30, 1864. 

History. — Twelve months ago she was struck in the 
right eye by a flying beetle, and a part of the hard wing 
of the insect was left sticking in the cornea. This was 
aJlowed to remain untouched for three months, when it 
came away of itself. Severe inflammation of the eye then 
ensued, and aU sight was destroyed. The eye had con- 
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tinned very painful ever since the accident ; and her sole 
object in applying to the Hospital was to obtain relief from 
the pain, as she said she knew her sight was irreparably lost. 

Present state. — The cornea is staphylomatous and opaque ; 
there is no perception of light ; the eye is red and irritable. 
She complains of ahnost co'nstant pain in the eye, which 
is worse at intervals. 

As the eye was quite destroyed for aU visual purposes, 
and was givyig the patient much suffering, I removed it. 
After the operation she slept well, and on October 3rd she 
was able to leave the Hospital entirely relieved of aU pain, 
and attend as an out-patient. 

Blows on the Eye without any Lesion op Stbuc- 
TUEE are frequently the source of considerable suffering, 
and sometimes of actual danger to the eye. In chop- 
ping wood, a piece flies up and strikes the eye; or in 
getting the cork from a soda-water, ginger-beer, or 
bitter ale bottle, it flies out, and the bottle being held 
carelessly in the wrong direction, hits the eye ; or in a 
variety of other ways sharp and sudden blows may be 
given to the eye. They may be so severe as to cause a 
laceration of its external coats, or a detachment of the 
iris from its great circumference; but I refer now only 
to those blows which injure the eye without producing 
any visible lesion. The immediate result of such an 
injury is pain in the eye, redness of its sur&ce, a flow 
of tears, and some dread of light. These symptoms 
may be merely temporary and pass off in a few hours, but 
if Ihe blow is severe it may be many days before the general 
congestion it has caused begins to subside. The eye con- 
tinues weak, it will not face the light, and the globe 
has a pinkish tinge. The patient will tell you that his 
eye is more irritable than painful, bnt that he is unable 
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to do any work with it. This state of the eye reqiiires 
careful watching and treatment, as what at first seems to 
be mere irritation may drift almost imperceptibly into 
active inflammation. It is seldom that a blow on the eye 
which produces no laceration of any of its structures termi- 
nates unfavourably, but occasionally it is productive of 
serious symptoms which it is well always to anticipate. A 
less frequent, but at the same time more severe result of a 
blow, is 

Concussion of the Ete. — Simple concussion means 
literally a shake which is followed by a loss of the functions 
of the eye, without any appreciable change in any of its 
component parts. The eye receives a blow, not sufficient in 
force to lacerate or contuse any of its external coats, yet it is 
followed immediately by an abeyance of the functions of the 
retina. The pupil is dilated and the sight impaired, and 
this impairment of vision may vary from great dimness to 
complete blindness ; but as a rule it is only temporary, 
and in a short time the retina recovers itself and vision 
is restored. When blindness follows a blow, and continues 
for more than one or two hours, the prognosis is very un- 
favourable. It very rarely happens, however, that the sight 
is completely and permanently destroyed by simple concus- 
sion. In such cases there is usually some laceration of 
the tissues at the fundus of the eye to account for the 
sudden destruction of vision ; probably some deep intra- 
ocular haemorrhage. 

Sometimes in concussion of the eye, the pupil instead of 
being completely dilated, is only partially so, or dilated 
only in one direction so as to give it an oval shape. T&e 
latter condition would indicate that only the ciliary nerves 
of one side were affected by the blow, or certainly that 
those of one side of the eye were more involved in the 
injury than those of the other. 
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A case of concussion of the eye may terminate favourably 
in a few hours by the patient recovering his sight; but, on 
the other hand, the blow which produced it may have so 
disturbed the parts within, that grave inflammatory symp- 
toms may arise which will jeopardise the eye. 

Treatment of injwries to the eye from blows without lesion 
of structure. — K the blow on the eye has been a sharp 
one, it is well to act in anticipation of any symptoms 
which may occur, and to apply at once two leeches to 
the temple of the injured eye, and to repeat them in 
twenty-four hours if the pain in the eye either continues 
or increases. 

The same treatment should be adopted in all cases of 
concussion of the eye. 

The local abstraction of blood soon after an injury to 
the eye is of the greatest service, and oftentimes the single 
application of a few leeches to the temple will give imme- 
diate and permanent relief. But, in addition, the eye should 
be fomented every two or three hours with a warm decoc- 
tion of poppy heads, and in the intervals a fold of wet lint 
or linen should be laid over the lids, and kept moistened 
' from time to time with a little cold water. All use of the 
eyes for reading, writing, or fine work of any kind should 
be forbidden, and if there is any dread of light the room 
in which the patient resides should be darkened. The 
^ continuance of this plan of treatment for a few days is 
generally sufficient to restore the eye to health; but if, 
instead of improving, the pain in the eye increases, and 
the pupil becomes sluggish and irregular in its action, 
and the aqueous humour turbid, and other symptoms of a 
general inflammation of the globe show themselves, further 
treatment must be adopted. {See * Ophthalmitis,' p. 19.) 

If, however, the injury inflicted by the blow on the eye 
is very slight, it will not be necessary to apply leeches to 
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the temple. In many cases t^ventj-four hours' rest without 
the use of any local remedies will enable the eye to recover 
itself completely; but as a rule the application of cold, 
either in the form of some mild evaporating lotion, or of 
a fold of wet lint laid over the eye, is grateful to the patient 
and expedites his cure. 

At the third meeting of the Ophthaimological Society 
at Heidelberg, 1865, a report of which, by Dr. Hasket 
Derby, appeared in the Boston Medical and Surgical Jour- 
nal of October 5, 1865, the following cases were cited. 

'^ Dr. Testelin, of Lille, related five cases of impaired 
vision from blows on the eye, without corresponding oph- 
thahnoscopic symptoms. 

" 1st. — ^A severe blow had been received over the eye. 
Only a limited portion of the retina retained its functions, 
the remainder having lost perception of light. No external 
or internal change was visible. 

^^ 2nd. — The same cause. The pupil was dilated and im- 
movable ; vision greatly impaired. The interior of the eye 
appeared normal. Three months later marked atrophy of 
the papilla was foimd to exist. 

" 3rd. — Immediately after pressure on one eye everything 
appeared to be seen through a red mist. A month after- 
wards Ja^er, No. 20, could be made out, only, however, 
with the inner portion of the field of vision. Later there 
was less vision. No objective change. 

" 4th. — ^A stone had been thrown against the eye. The 
case was seen three months after the accident. The pupil 
was so far dilated that hardly a trace of the iris was 
visible. No perception of light. The ophthalmoscope 
revealed nothing. 

" 5th. — The eye had been struck by a cricket ball. 
Vision was much impaired : the pupil dilated and slug- 
gish. On ophthalmoscopic examination in the inverted 
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image, a small prominence, like a pea, was seen above and 
to the inside of the papilla. In a month this projection 
had disappeared, leaving a simple spot. Yision had verj 
slightly improved. 

" Von Graefe, who was present, remarked that he had 
seen such cases, and admitted them to be very difficult of 
explanation. He thought, howerer, that analogous para- 
lyses of the motor nerves might be adduced; that, for 
example, where the arm becomes temporarily paralysed, 

« 

from resting the head on it in sleep. Perhaps the sudden 
shock caused some change either in the molecular system, 
or in the walls or calibre of the vessels.** 

Subconjunctival BLEMOEBHAaE. — ^An effusion of blood 
beneath the conjunctiva may be caused by a blow, or by 
the rupture of a small vessel from coughing, or during any 
violent exertion. The appearance is quite characteristic. 
If the eye is seen shortly after the accident, the efl^ed 
blood appears as a bright red mark, which is generally 
abruptly limited to a portion of the conjunctiva. The 
blood is usually quickly absorbed ; but as it disappears, the 
colour first loses its intensity and then passes through a 
variety of shades, from a brownish red to a light yellowish 
brown, which diffdse themselves over the fit)nt of the eye, 
each succeeding shade being of a lighter tint than the 
one which preceded it, until at last the sclerotic whiteness 
of the eye is restored. 

When the effusion of blood beneath the conjunctiva is 
uncomplicated with any injury to the eye, it need never be 
the source of any alarm ; in no instance have I ever seen 
any ill effects follow it. 

Treatment — A few days* rest is generally all that is re- 
quired for the blood to be absorbed, and the eye to regain 
its normal appearance. In these cases cold applications 

c 
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are generally grateful, and may therefore be used, either 
bj allowing the patient to sponge his eje with cold water 
three or four times during the day, or bj prescribing for 
him some cool evaporating lotion, with which he may fre- 
quently bathe his eyes, the eyelids being kept dosed. 

Lacerations of the Conjuncthta corering the eye, but 
without any other injury to the eye or eyelids, are occa- 
sionally met with, and, indeed, in hospital practice, are 
not very infrequent. The accident is generally occasioned 
either by the patient striking his eye against some sharp 
projecting object which catches the coi^junctiya and tears 
it as the head is moved away; or else by some second 
person running a shutter, or a pole, or whatever he may 
be carrying, against the eye. The injury is usually fol- 
lowed by swelling of the lids and conjunctiva, often suffi- 
cient to render it difficult to make a thorough examination 
of the eye a few hours after the accident. 

Treatment. — The eye should be closed, some water 
dressing should then be laid over the lids, and &stened in 
its place by one turn of a roller. It is very rarely necessary 
to apply any sutures to keep in situ the torn edges of the 
conjimctiva, as they usually fall together of their own 
accord ; and there is seldom afterwards any sufficient strain 
to draw them apart, or prevent union. An exceptional 
case might occur in which sutures would be called for ; 
thus, if a flap of the conjunctiva was torn from the globe, 
so that it was reflected back on itself, one or two fine 
stitches would be required to hold it, after it had been 
restored to its proper position. When all the swelling 
of the lids and conjunctiva has completely subsided, if 
there is some muoo-purulent discharge, a lotion of sul- 
phate of zinc, gr. j. or gr. ij. to the ounce of water, may 
be used, and two or three drops of it be dropped into the 
eye twice a day. 
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Lacerations of the coignnctiya, when tincomplicated 
with injuzy to the globe, generally get rapidly welL 

Case IV. 
ExteTisive laceraiion of the covyv/nctiva covering the globe* 

James F., set. 21, applied to the Hospital on August 1, 
1865, suffering from an injury he had that morning 
received to the IqA eye. Whilst at work in the street^ a 
man carrying an iron shutter bar ran against him^ and 
struck his left eye with one end of it. 

State on o^Jmimon.— The lower eyelid was much swollen 
and ecchymosed, and on drawing it down so as to expose the 
eye, a long lacerated and contused wound was seen in the 
conjunctiva covering the globe. The wound was nearly one 
inch in length, and extended almost the length of the eye, 
running horizontally a little beneath the lower margin of the 
cornea. The external tissues of the lid were not in any way 
torn. The sclerotic coat appeared uninjured, the ^ound 
being apparently confined to the ocular conjunctiva. Two 
leeches were ordered to be applied to the temple, and cold 
water dressing to be kept continuously to the eye. 

Severe conjunctivitis followed this injury, with a good 
deal of muco-purulent discharge ; but after a few days' 
treatment with cold water applications, he was allowed to 
use a lotion of Zinci Sulph. gr. j. ad Aquce ^ j. The wound 
soon cicatrized, and the eye completely recovered from the 
injury. 

Trauhatio Ophthalmitis, ob Genebal Ikflaxicatiok 
OF ALL the Tissues op the Ete, may be induced by 
any form of injury. It is one of the most severe affec- 
tions to which the eye can be subjected^ or which an 
injury can produce. It may follow a blow on the eye^ 

C9 
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or an injury to the superficial parts, such as bji abrasion 
or a laceration of the cornea; or it may be excited by 
a bum or scald of that structure from hot fluids or 
metals. Any injury to the eye accompanied with rup- 
ture of its external coats may give rise to it ; but the 
lodgement of a foreign body within the globe is specially 
prone to produce it. All the tissues of the eye are involved 
in the one general inflammation, and in many cases it 
appears to commence simultaneously in each of them. If 
' ophthalmitis follow an injury, it may imdoubtedly originate 
in the injured part ; but the inflammatory action spreads 
rapidly from tissue to tissue, and the whole globe is 
speedily involved. 

Symptoms. — Great vasculariiy of the eye, both of its con- 
junctival and sclerotic vessels. The ciliary zone of vessels 
around the cornea is fully injected and markedly seen. 
There is more or less oedematous swelling, with redness of 
the upper lid, which usually bears some proportion to the 
acuteness of the attack and the stage to which it has 
advanced. 

The Aqueous Hummir at the beginning of the attack is 
transparent, but yellow and serous ; it then becomes tur- 
bid from corpuscular lymph or pus, and there is hypopion 
or a deposition of lymph or pus at the bottom of the an- 
terior chamber. The secretion of the aqueous is often in- 
creased, and the anterior chamber is very considerably 
deepened, by the iris being thrown backwards by the ex- 
cess of fluid anterior to it, whilst the posterior chamber 
is probably diminished to a corresponding extent. 

The Iris seen through the yellow aqueous at the com- 
mencement of the attack appears changed in, colour, but as 
the disease advances, it loses its brilliancy and striation 
from eflusion of lymph on its surface and into its texture. 
The pupil, at first somewhat contracted and sluggish inits 
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action, becomes afterwards iri^gular from points of adhe- 
sion between it and the anterior capsule of the lens, and so 
paralysed as to be nnaffected bj atropine. At a later stage 
of the disease complete synechia or miion of the entire 
pupillary border of the iris to the capsule of the lens, is 
very apt to occur; and that portion of the lens capsule 
which is within the pupillary area becomes more or less 
covered with lymph. 

The Cornea soon becomes dulled, and in parts roughened, 
and oftentimes an irregular sloughing looking ulcer ap- 
pears on its surfieu^e ; or it may be that pus or lymph is 
infiltrated between its laminae ; a condition which is re- 
cognised by the name of onyx or corneal abscess. 

Such are the visible changes which are rapidly induced 
by an attack of ophthalmitis, but mischief is also going on 
at the same time in the posterior or deeper parts of the eye. 

The aUcury Processes become coated with lymph and 
matted to each other. 

The Vitreous Humowr grows turbid, and lymph and pus 
are effiised within it. The same effiisions also take place on 
the surface of the retina, and in some cases between the 
retina and choroid, and between the choroid and sclerotic, 
aU of which tissues may be covered with morbid deposits, 
and even separated the one from another by them. 

Pain, — The pain of ophthalmitis is always very severe. 
It is supra-orbital, extending up the side of the head ; it 
is around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing. The pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoms. 

Prognosis. — Ophthalmitis may imder judicious treatment 
combined with other favourable circumstances gradually 
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subside, and a useful, although it may be to a certain ex* 
tent a damaged eye, will remain. On the other hand, the 
actiyity of the disease may oontinue unabated, and not 
expend itself until all the tissues of the eye are inYolvedin 
one general suppuration. Sometimes the sudden giving 
way of the cornea from ulceration appears to arrest the 
further progress of the disease, for, after this casually, an 
improrement will often seem to commence, and the in- 
flammatory symptoms subsiding, the eye will become quiet 
and recoyer itself, but its efficiency as an organ of vision 
will be greatly impaired, if not completely destroyed. 

Tre<Um€nt. — ^What are the best means of combating 
an inflammation so acute, iuvolying so many tissues, and 
running its course so rapidly 9 The treatment must be 
local and constitutionaL 

The Local Treatment, — ^At the conmiencement of the at<- 
tack leeches should be applied, two or three in number, to 
the temple, and these may be once repeated if they give 
relief. All applications to the eye should be warm and 
soothing, and none are better than the frequent fomentation 
with the decoction of poppy heads, or with a solution of 
the extract of belladonna of the strength of 3 j. of the ex- 
tract to a pint of boiling water. A solution of atropine 
gr. j. ad Aquse J j. may also be dropped into the eye twice or 
three times a day. The patient should be kept in a dark- 
ened but well ventilated room, into which no candle or . 
lamp should be admitted, and all use of the eyes should be 
strictly prohibited. 

ConatH/utitmal Treatment. — ^The bowels should be freely 
acted on at the conmiencement of the attack, and sleep, if 
the patient is restless, should be produced and the pain 
relieved by opium. Opium in these cases is usually of the 
greatest service ; it assuages the pain in the eye and the 
neuralgia around the brow and down the side of the nose ; 
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and at the same time it tranquillizes the patient, and 
places him in a more &yonrable condition for recovery* 
Often it is advantageous to add a grain of calomel each 
night with the opium, which may be given either by itself, 
or in the form of Dover's powder. It is never necessary 
to give mercury so as to affect the g^ums, for patients who 
suffer from ophthalmitis as the result of an injury will not 
bear much depressing. At the commencement of the at- 
tack salines and diaphoretics may be prescribed, but these 
must soon give place to quinine or bark with the mineral 
acids. The strength of the patient should be main- 
tained by a liberal strong beef tea diet with a moderate 
allowance of wine or brandy. But if the inflammation 
goes on, and the cornea becomes ulcerated, or infiltrated 
with pus ; or if there is hypopion with the eye very painful, 
tapping the anterior chamber with a broad needle and 
letting off the aqueous will sometimes afford very con- 
siderable relief, and materially benefit the eye. The 
activity of the disease is frequently sensibly diminished 
after one such operation. It is not, however, a proceeding 
which should be undertaken rashly, as, when it fails to do 
good, it often seems to irritate the eye and increase the 
urgency of the symptoms. In some bad cases of ophthal- 
mitis which have been under my observation, I am satisfied 
that the ultimate destruction of the eye has been hastened 
by an injudicious paracentesis of the cornea. When the 
operation gives ease, it may be repeated at intervals of 
twenty-four or thirty-six hours if the pain and acute 
symptoms recur ; but i^ after once tapping the anterior 
chamber, the pain in the eye is increased, it should not 
again be attempted. 

PoTiicenteais of the Cornea may be performed as follows. 
The patient being seated in a chair or lying on a couch as 
may be most convenient^ with his face towards the lights 
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the lower lid is to be drawn down by the finger of an assist* 
ant, whilst the upper lid is slightly raised by the operator. 
A broad needle is made to puncture the oomea towards its 
lower margin, the point being kept weU forwards towards 
the cornea to avoid wounding the lens, when, by suddenly 
turning the flat of the blade on to its edge, so as to 
render patulous the opening it has made, the aqueous 
is allowed to run off. As soon as the iris closely ap- 
proaches the cornea, which it will do when the aqueous 
has nearly escaped, the blade of the needle should be 
again turned on the flat, and quickly withdrawn from the 
eye. 

If, howerer, all treatment has Mled to arrest the pro- 
gress of the disease, and suppuration of the globe has 
actually set in, one of two plans of treatment may be 
selected. 

1st. The eye being now lost for aU yisual purposes, the 
suppuration should be encouraged with the hope of bring- 
ing ihe case to as speedy a termination as possible. An 
incision across the cornea may be made with a cataract knife 
to give rent to the pus and at the same time to reliere 
pain ; a warm linseed meal poultice should then be applied 
over the eye, which should be fomented each time the 
poultice is changed with hot water or a decoction of poppy 
heads. Opium should be given at night to relieve pain, 
and the patient should have a liberal meat diet with wine 
or beer. As the suppuration diminishes, water dressings 
may take the place of the poidtices. Gradually the globe 
will shrink, and in the end it will form a convenient stump 
upon which to rest an artificial eye. 

2nd. Suppuration of the globe having commenced, and 
the eye being now irreparably lost, it may be excised. The 
process of suppuration of the contents of the globe is a long 
and often a very painful one, extending over from one 
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month to six weeks before- a stump is formed, and cica- 
trization completed. The patient suffers severely, and 
always becomes much pulled down from the long suppura- 
tion and the necessary confinement it entails. In such 
cases I usually recommend the removal of the eye^ The 
great argument in &your of leaving an eye to suppurate, 
i8, that a good stump wiU probably be formed on which an 
artificial eye can be placed, and that the movements of it 
in association with the soimd ^ye will then be perfect. 
On the other hand we must consider the length of time 
which has to elapse and the suffering the patient has to 
endure before the happy result of a good stump is effected. 
I would always advise the eye to be excised if possible 
before the globe has given way, and the pus has found an 
exit ; but it may be performed even after the cornea has 
sloughed and when pus is freely escaping from the globe, 
if the circumstances of the case demand it ; although at 
that period it often happens that the eye is nearly free 
frt)m pain, and, therefore, one of the objects of the operation 
is done away with. On several OQcasions I have excised 
eyes which have suppurated from injuries they have 
received, and on afterwards examining them have found 
embedded in them fragments of metal, which were known 
to have struck the eyes, but not suspected to have lodged 
within them. In these patients excision of the eye was 
the only proper treatment, for a foreign body in the stump 
of an eye which it has caused to suppurate, may induce 
sympathetic inflammation many years after in the other 
eye. {See " Sympathetic Ophthalmia.") 

In my own practice I have never had any unfavourable 
symptoms follow the excision of a suppurating eye. In 
one case, however, which came under my observation, as 
the patient was under the care of one of my colleagues, 
orbital cellulitis with rather severe head symptoms set in 
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on the third day after the operation, but the patient nlti- 
matelj completely recovered. 

For the mode of performing the operation of excision 
of the eye, see the article on that snbject. 

Besulta of OphthahniUs. — Ist. Under a combination of 
favourable circumstances the eye may recover. In some 
instances, but these are certainly exceptional, the recovery 
is complete ; the transparency of the cornea is quite re- 
stored, the parts within the eye reassume their normal 
state, and perfect sight is regained ; but in the majority 
of cases, traces of the disease for ever after remain, either 
in a slightly hazy cornea, or in a small leucoma marlring 
the site of an ulcer, or in adhesions of portions of the iris 
to the anterior capsule of the lens : still the eye may be a 
good and a very useful one. 

2nd. If the disease has been more severe, or perhaps 
not so soon arrested, the markings it will leave will be 
probably deeper and more extensive. A dense leucoma 
may occupy the place of a large portion of the cornea 
which has been destroyed by idceration, and involved in 
the cicatrix maybe a piece of the iris, that part of it which 
temporarily filled the gap when the cornea gave way, and 
which afterwards became adherent to the new cicatricial 
tissue thrown out to repair the breach. The pupil may be 
thus partially or even completely obliterated, or if only 
distorted it may be so hidden behind the leucoma that no 
light can pass through it to the retina, and so for all 
useful purposes the eye will be blind. There may, however, 
be a portion of transparent and healthy cornea beyond the 
leucoma ; and if in addition there is a fair space between 
it and the iris, a small anterior chamber, a very useful eye 
may be restored to the patient by the making of an artificial 
pupil. {See " Leucoma.") 

3rd. The whole cornea may have been destroyed and its 
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place supplied by cicatrix tissue, and lying in close contact 
with it wiU be the iris altered in appearance and stmctore. 
There wOl be no anterior chamber or space between the 
cornea and iris. 

4th. The new tissue which has thus replaced the cornea 
is often incapable of resisting the outward pressure of the 
parts within the eye, and gradually yielding to the force, 
thins, and forming a prominent btdge becomes what is 
called a staphyloma. {See ^^ Staphyloifia.") 

5th, and lastly, the tissues of the eye may have been so 
disorganised by the destructiye inflammation to which 
they have been subjected, that, although suppuration has 
not taken place in any one of them, yet still their integrity 
has been so much disturbed that they are unable to recover 
themselves even when all the activity of the disease has 
ceased. The eye slowly subsides into a quiet state ; the 
sight instead of improving diminishes ; the tension of the 
globe is lessened, and gradually gets softer; ultimately 
sight becomes quite extinct, and the eye shrinks. The 
vitreous in such cases atrophies, diminishes in bulk, loses 
its consistency, and becomes serous and fluid as water. 
With this shrinking of the vitreous, the retina becomes 
detached ; for, losing its anterior support, it falls forwards 
and separates itself from the choroid, retaining only its 
connexion with the sclerotic at the optic nerve entrance 
and the ora serrata. 

Whilst all these changes are going on, the sclerotic case 
gradually accommodates itself to the wasting of the parts 
within it, and shrinks to a corresponding degree, contract- 
ing itself upon the atrophic remnants qf the eye. 
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CHAPTER n. 

INJTJBIES TO THE EYE FROM BURNS, SCALDS, AND 

CHEMICAL AGENTS. 



OBNUUL BrraCTS OF SSCHAE0TIC8 ON THB STB — THl BFFBCTS FBOr 
DUCSD BT, AKD THB THSATKBITT FOB Qf^OBIBS TO TBB . BTB FBOX 
QUICK UMB, MOBTAB, LDfB-PLASTBB, AKD OTHBB CUXBOTATIOKS OF LXMK — 
SCALDS AKD BURKS OF THB BTB — ^TBBATMBKT OF FUKOOID OBAKULATIOKB 
AFTBB A BUBN — THB BFFBCTS CAU8BD BT, AND TBBATMBMT OF, IKJUBDSS 
FSOX 8TBOKO 8ULFHUBIC AKD KITBIC ACIDS, YINBOAB AKD DILUTB 
ACBTIC ACm, AND 8TBONQ ALKALIS. 

In CONSIDERING the injuries inflicted on the eye from 
bums, scalds, and chemical agents, it will be noticed that 
there is a certain similariiy in the effects they each pro- 
duce on the tissues with which they are brought in contact, 
and that the process of repair which follows is aJso in each 
very identical. There are, however, certain peculiarities 
which usually serve to distinguish the agent by which the 
injury has been caused, and to demand for it some special 
treatment. The severity of the injury may vary from a 
mere irritation of the eye, to an actual destruction of the 
part upon which the escharotic has acted ; and between 
these two extremes every gradation may be met with. 

When the injury is confined to the ocular or palpebral 
conjimctiva, if it does not reach deeper than the epithelial 
layer, though it is sufficient to dull and whiten the surface, 
the damaged epithelium will be ultimately shed, but it will 
be again reproduced, and little if any indication will be left 
to mark the site of the wound. The same may also be said 
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if the injury is limited to the epithelial layer of the cornea, 
except that there is then a greater risk of it lighting up a 
general inflammation of the eye than when the conjunctiva 
covering the sclerotic is the pEurt only aflPected. 

If, however, the injury extends deeper than the epithe- 
lium, so as to include the connective tissue on which 
it rests, the whole thickness of the mucous membrane 
will be destroyed, and a slough will form, which will slowly 
separate before any attempt is made to repair the gap. 
When such complete destruction of the part ensues, the 
space is not filled up by a growth of new tissue, but the 
wound is gradually closed by a drawing together of its 
sides, and a contracted cicatrix is formed. This contrac- 
tion is one of the terrible results which follow a large loss 
of the conjunctival membrane, and it is the cause of the 
serious deformities which are so common after bums, or 
scalds, or injuries from lime of the mucous membrane of 
the eye and eyelids. But when the cornea is the part 
deeply burnt or deeply injured by lime, or gome other 
chemical agent, the result is still more severe. A slough 
of the entire thickness of the cornea may destroy the 
eye ^ or a tedious ulceration with inflammation of the true 
corneal tissue may follow, which may terminate by the 
formation of a dense leucoma on one part of the cornea, 
whilst the rest of its surfiELce may be rendered hazy by 
interstitial deposits. 

Another very frequent and distressing result of this class 
of injury to the eye is Symblepharon, or union of the inner 
surfaces of the eyelids to the globe. {See article ^^ Sym- 
blepharon.") 

QuiOK Lime, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
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sufficient quantity, and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant: a spasmodic contraction of the orbicularis 
tightly closing the lids upon the globe, and a copious flow 
of tears, follow the introduction of e^en a particle of lime 
into the eye. The rapid secretion of tears, which is always 
excited by the presence of a foreign body on the sur&ce 
of the eye, is, as a rule, beneficial in helping to dislodge 
and wash it towards the inner canthus } but in the case 
of Ume, the tears slake what lime is yet unslaked, and so 
tend to increase the rapidity with which it carries on its 
work of destruction. The lime absorbs rapidly all^moisture 
firom the conjunctival surface of the lids or globe with 
which it is in contact, and as it slakes acts as a most 
powerful escharotic. The epithelium is at once whitened 
and destroyed, and a sharp clear line will indicate the 
boimdary of the part which has been affected by it ; outside 
this boundary the coi\junctiya is excessively red and more 
or less chemosed ; and the lids, if the injury is severe^ are 
oedematous. 

If the epithelium only is destroyed, it wiU be replaced, 
and no markings of the injury will remain ; but it is seldom, 
if ever, that the action of unslaked lime is thus limited ; 
the whole thickness of the tissue with which it comes in 
contact is usually destroyed by it, and dense contracted 
cicatrices are the result. 

The effect of hme upon the cornea is most disastrous i if 
it is allowed to continue one or two minutes in contact with 
it, immediate death of its entire thickness follows, a slough 
forms, and the eye is lost ; but, even when its action is less 
severe, and the direct damage it inflicts is comparatively 
superficial, affecting the epithelial layer and involving only 
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to a slight extent the true corneal tissue, still the ultimate 
result is often complete loss of, or irreparable damage to, 
the eye ; an acute or a subacute form of comeitis is set 
up, which may not subside until after the cornea has g^ven 
way by ulceration, or a portion of its surface has sloughed ; 
or the inflammation which has been excited may extend 
backwards and involve the deeper tissues of the eye, causing 
a general ophthalmitis. If the eye is not destroyed, a 
dense leucoma may mark the site of a partial destruction 
of the true corneal tissue, or the cornea may have become 
nebulous either from superficial ulceration, or from inter- 
stitial deposits resulting from the attack of keratitis which 
the lime had induced. 

Treatment. — The first course to he adopted is, to remove 
as quickly as possible every particle of lime from the eye, 
and at the same time to arrest the further destructive 
action of any fragments which may be still sticking to the 
conjunctival epithelium. For this purpose a Httle sweet 
oil should at once be dropped into the eye, and the upper 
and lower lids being everted in turn, the bits of lime 
should be gently lifted away with a fine spatula or spud. 
Having removed all that can be seen, the upper lid being 
everted and the lower one drawn down by the finger of an 
assistant, a stream of tepid water should be gently syringed 
over the front of the eye and the inner surfiice of the lids, 
so as to wash away any small pieces which may have es- 
caped notice ; but before closing the lids, two or three 
more drops of oil should be dropped in. The oil seems to 
afford ease by lubricating the surface, and, for the time, 
taking the place of the epithelium which has been de- 
stroyed. 

The application of oil to the eye may be repeated during 
the next twenty-four hours at intervals of two, three, or 
four hours if it gives comfort to the patient. A fold of 
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linen dipped in cold water shonld then be placed over the 
^je, and kept moist by being wetted with a sponge as often 
as necessary to prevent its becoming hot or dry. If the 
patient is seen by the snrgeon very ecurly after the accident, 
the eye may be syringed out with a little weak vinegar and 
water, or the dilute acetic acid and water, about the 
strength of one drachm to one and a half ounces of water. 
An acetate of lime is thus formed, which is innocuous ; but 
for this treatment to do good, it must be resorted to imme- 
diately after the introduction of the lime ; and as such a 
chance is rarely afforded the surgeon, I think the use of 
olive oil in the first instance will generally be foimd pre- 
ferably. Por the first two or three days after the injury 
soothing applications are best suited, and the cold water 
dressings to the eye should be continued, or a lotion of 
belladonna may be substituted if the eye is very painful. 
Opiates should be given at night if the pain prevents sleep. 
The treatment which wiU have to be continued' will 
depend very much on the extent of damage the eye has 
sustained. If it has been confined to the conjimctiva of 
the lids or globe, and has not affected this tissue very 
deeply, there will be more or less conjunctivitis with a 
muco-purulent discharge, which will require after a few 
days, the use of some mild astringent, as a solution of 
Argenti Nitratis gr. j. ad Aquae Jj., a few drops of which 
should be dropped into the eye twice or three times daily ; 
or a lotion of Zinci Sulphatis gr. j. ad Aquffi ,^ j., or of 
Alnminis gr. iij. ad Aquse ^j., may be used to wash the eye 
with frequently, allowing a little each time to run into the 
eye. The margins of the lids should be anointed every 
evening with a little unguent, cetacei to prevent their gum- 
ming together. But if the destruction of the conjunctiva 
has been more severe, and sloughing or suppuration is 
threatened, or if the cornea has been involved and there is 
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inflammation of the corneal tissne, or if, as is not un- 
frequent, the whole eye is painful and inflamed, soothing 
applications are best suited, and these may be applied 
either hot or cold according as they' afford the greatest re- 
lief to the patient. Those parts which have had their 
vitality actually destroyed by the lime will become sloughs, 
and will have to be detached from the living tissues before 
repair will commence. The increased vascular action which 
accompa^ies this process of the separation of the sloughs, 
will not allow of any stimulating application to the eye. 

As the tendency of severe injuries to the eye is to produce 
great prostration, the patient should, fronr the very be- 
ginning of the treatment, be well supported, not neces- 
sarily by stimulants, but certainly with a liberal meat diet. 
If tliere is much pain and restlessness, opiates should be 
given to procure sleep. 

One of the most distressing cases of injury to the eyes 
from lime which ever came under my care, and, at the same 
time, one which illustrates well its terrible escharotic 
effects, occurred under the following circumstances. The 
patient was an engineer in a large brewery, and as he was 
walking along heedlessly, he casually passed a vat which 
was being cleansed out with some lime and water. Just at 
that moment the lime which had caked was being stirred 
up with a stick, and the person who had the stick in his 
hand gave it a flick to detach a mass of lime which was 
clinging to it. By a strange combination of circumstances, 
portions of this mass of lime struck the engineer, and en- 
tered each of his eyes. He came under my care on the 
following day : both eyes were irreparably lost, both comeee 
were destroyed. He continued under treatment, and both 
eyes suppurated. The lime, no doubt, when it entered the 
eyes, was in the act of slaking. 

D 
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Case V. — Injury to the eye from limey followed by sup- 
puration of the cornea and complete loss of the eye. 

Thomas M., set, 12, a plasterer's boy, was admitted 
into the Hospital on June 5, 1863. One month previously 
a boy threw a handful of lime at him, and a portion of it 
entered the right eye. The eye at once became very pain- 
ful and inflamed, and ever since it has been getting 
steadily worse. 

State on admission. — ^The parts chiefly affected by the 
lime are the cornea, and the conjunctiva immediately be- 
neath its lower margin. The whole cornea is suppurating, 
and looks as if it wotdd slough ; and there is a large slough 
of the conjunctiva near the lower border of the cornea 
which has not yet separated. 

June 9. — The cornea has sloughed, and the eye is con- 
sequently lost. 

June 12. — ^As the boy was suffering considerable pain, 
Mr. Bowman excised the lost eye. The boy soon recovered 
from the operation, and was able in a few days afterwards 
to leave the Hospital. 

MoBTAB, Lime, Plasteb, and the other combinations of 
lime used.for building purposes, differ only in degree fix)m 
lime in the way in which they affect the eye. Their action 
is not quite so rapid or so acute as unslaked lime ; still, if they 
are allowed to remain a sufficient time in contact with the 
eye or with the conjunctiva of the lids, similar results are 
produced ; sloughs may be formed, and suppuration ending 
in complete destruction of the eye may follow. 

The same nebulous and whitened state of the cornea, 
and the same contracted cicatrices of the conjunctiva, and 
union of the lining membrane of the lids to the surface of 
the globe, follow the introduction of these materials into 
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the e;e as in the ca,se8 of onslaked lime ; but, as their ac- 
tion is slower, the injury they inflict is usually less severe. 
Fresh made and moist mortar or lime plaster is much more 
deleteriouB than dry or old. 

Case VI. — Large ru/perfidal hum of the conjunctiva of the 
eye from lime plaster used in making the ceiling of a room. 
James D., est. 26, a bricMayer, came to the Hospital 
on Aug. 1, 1865, suffering from an injury he had re- 
ceived to the eye ten days previously. He was at the 
time of the accident engaged plastering a ceiling when a 
lai^e piece of the fresh lime plaster fell into the left eye. 

Pretent state. — The epithelium of the conjunctiva of 
the globe is whitened and swollen to the extent seen in 




fig. 4. A clear sharp line marks the exact extent of the 
injury, both above and below. Within these lines all the ' 
epithelium of the conjunctiva is of a greyish white, with 
here and there minute spots of ecchymosis ; beyond these 
boundary lines both above and below, the conjunctiva is 
excessively red, its capillary network being fully injected. 
The conjunctiva of the lower lid is not affected, the in- 
jury being entirely confined to that which covered the 
lower half of the eye. The lower half of the cornea has 
completely lost its brilliancy, and is whitish and semi- 



36 INJURIES FROM MORTAR, ETC. 

opaque. The eye is excessively painful. The pupil, part 
of which only can be seen, acts well. 
He was ordered a lotion. 

Olycerine Jj* 

AquiB destUlat. Jvij. M. ft. lotio. 

To bathe the eye frequently with the lotion, and to allow 
each time a little of it to run into the eye. 

August 4. — ^The eye still very painful. To continue the 
lotion, and to apply over the brow of the injured eye 

Extract belladonnse }^i]. 
Glycerine 5j* M. ft. liniment. 

and to take pil. saponis c. opio gr. v. every night, if in much 
pain. Under this treatment the eye gradually recovered, 
and on 

August 25, the report states; there is an irregular 
nebula of the lower half of the cornea, which has now 
recovered its brightness, and in parts, its transparency. 
A broad cicatrix of the conjunctiva marks the seat of the 
injury. The epithelium is restored, but the conjunctiva looks 
puckered and tight. There is no symblepharon, or union 
of the Uds to the globe. 

Case VII. — Severe injury to the eye from fresh mortar. 

George P., aet. 8, was brought by his mother to the 
Hospital on March 18, 1865, having the day previously 
received a severe injury to his left eye from some fresh 
made mortar. 

History. — ^Yesterday he was climbing up a ladder placed 
against a house which was being repaired, when a mortar 
boy called to him to get off; but as he did not immediately 
comply with his order, he pelted him with some fresh 
mortar which he had by him, and some of it entered the 
left eye. The boy immediately suffered great pain in the 
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eye, and hastened home. His mother washed away the 
mortar from the front of the eye as well as she could, and 
dropped in some sweet oil. 

On examination, the conjunctival surfaces of the lower 
half of the globe, and of the lower lid, seemed quite de- 
stroyed; the epithelium was of a yellowish-white, and 
looked in a sloughing state. Nearly the upper and outer 
half of the cornea was clear and uninjured, but the re- 
mainder of it was bluish-white, and semi-opaque. A 
portion of the conjunctiva of the upper lid was also in- 
volved in the injury. A good deal of mortar was still 
sticking to the surface of the eye, ajid lying beneath the 
lids. 

All the loose mortar wa43 carefully lifted from the eye 
with a fine scoop, and the surface of the eye washed with 
a gentle stream of tepid water. 

The mother, was told to repeat the drops of olive oil 
into the eye three or four times daily, and to keep a fold 
of linen wet with a lotion of 

GlyceriDe Jjss. 

Aquce }(yJ88. M. ft lotio. 

March 22. — The eye is less painful. There is a large 
superficial slough of the conjunctiva of the lower lid, which 
has not yet separated. The conjunctiva of the lower half 
of the globe is still whitened. 

April 6. — Sloughs of conjunctiva have separated from 
the lower lid and frt)m the lower half of the eye, and 
union has already commenced between the opposed sur- 
faces of the lower lid and globe. 

April 10. — From the contraction and cicatrization which 
are taking place on the inner surface of the lower lid, 
which is now neariy united to the globe, the eyelashes 
have been drawn completely inwards, so as to brush against 
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the cornea. For the relief of this entropion, I excised the 
whole row of lashea. From this operation great relief 
was obtained. 

From this date the lad progressed &voniably, and made 
a much better recOTery than might have been anticipated ; 
for the injury, though very severe, did not involve the 
tissues very deeply. He was dischatged the Hospital 
with a useful eye. 




Fig, 5 represents the state of the eye when the boy 
left the Hospital. There is a lai^ fleshy cicatrix of the 
conjunctiva which extends from the caruncle on to the 
cornea, the lower and inner third of which is covered by 
it. The rest of the cornea is clear. There ia a good 
circular pnpil which acts well. The lower lid, the eye- 
lashes of which I excised on account of the entropion, ia 
united to the globe. 

Burns and Scalds of the Ete. — Hot fluids, according to 
the intensity of their heat, redden, vesicate, or even destroy 
the conjunctival sur&ce of the eye or lids with which they 
come in contact. They produce the same immediate efiect 
on the conjunctiva of the eye as they do on the skin cover- 
ing the body ; but the delicacy of the textures of the eye, 
and the importance of the integrity of each for the well 
doing of the whole, render what would be a slight scald 
elscwhei-e, a severe injury to the eye. 
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A Scald, if at all severe, whitens the surface, vesicates 
the epithelium, and induces a general redness of the con- 
junctiva of the eye and lids. 

If it is slight, a mere reddening of the part with some 
conjunctivitis will follow, which will in all probability ter- 
minate favourably in a few days. When the scald is more 
severe, the epithelium is whitened and destroyed, vesicated, 
and afterwards detached; but if the bum extends no 
deeper, it will be replaced. In all severe scalds there is a 
risk of an extension of the superficial conjunctival inflam- 
mation to the deeper tissues of the eye. But if the scald 
should have gone beyond the epithelium and involved the 
subjacent connective tissue, the injury will be necessarily 
more severe, not only in its direct effects, but in the 
subsequent cicatrization and contraction which must 
follow. 

It is, however, comparatively seldom that hot fluids 
affect deeply the tissues of the eye : the rapid flow of tears 
which follows their introduction speedily cools and dilutes 
them, and prevents that severe mischief which would other- 
wise ensue. 

When the cornea is scalded, the danger to sight as well 
as the chance of an extension of the inflammation to the 
deeper parts of the eye is increased. The most frequent' 
sources of scalds are from boiling water, and splashes of 
hot &t or oil in cooking. 

Burns op the Eye are frequently met with in the Royal 
London Ophthalmic Hospital practice. They usually 
occur amongst the men who work in the iron ship building 
yards, amongst engineers, boilermakers, or men employed 
in metal casting. They are a frequent complication of 
other injuries : thus, in turning a bar of heated iron which 
has to be welded or hammered out, the hot end may acci- 
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dentally strike the eye with considerable force ; a bum is 
thus inflicted, but this is often secondary in importance to 
the damage done by the blow. . Sometimes the eye is stnick 
with a small fragment from a red-hot rivet, which lodges 
, between the eye and the lower lid ; and in such a case the 
eye often suffers an injury quite independent of, but in 
addition to, the bum. 

Bums, however, are very commonly quite uncompli- 
cated ; scales of hot iron will fly oflF whilst being struck 
vnth the hammer, or sprays of molten metal in casting 
will strike the eye, and become lodged between the globe 
and the lower lid, and produce an eschar of the tissues 
with which they are brought in contact. I have frequently 
had to remove beads of metal which had evidently been 
brought against the eye in a fluid state, and gravitated to 
the sulcus in which I found them. The injuries which 
splaahes of hot metal inflict, although sometimes very 
severe, are often wonderftiUy slight. One would reasonably 
expect that if even a small quantity of molten or red-hot 
metal was brought into contact with the eye, the heat 
would be so great as either to bum through the conjunc- 
tiva and sclerotic, and cause an immediate death of the 
entire thickness of the external coats of the eye ; or else 
certainly that such a bum would be inflicted that a local 
superficial slough of the sclerotic would follow. But 

• 

such is by no means the general rule : the copious flow 
of tears which is excited the moment the hot metal 
touches the eye rapidly cools it, and to this may be partly 
attributed the limited action it seems generally to exert 
on the surface with which it is brought into contact ; but 
it is also probable that, as has been suggested, the hot 
metal immediately converts the first drop of moisture which 
meets it into steam, and that a thin film of steam is thus 
at once interposed between the metal and the surface of 
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the globe, and by it the action of the hot metal on the eye 
is considerably retarded. 

One of the most remaxkable ca^ on «cord of tins kind 
is that related by Mr. Hutcliinson in the Boyal London 
Ophthahnic Hospital Reports, vol. i., p. 217. The sub- 
ject of this case was an out-patient who came under Mr. 
Hutchinson's care when h^ was on duty for Mr. Dixon. 
" He was a very healthy man, employed iii an iron foundry. 
It appeared that whilst at work some of the molten metal 
(at a white heat) had been spurted into his left eye. It 
had struck the globe over the lower edge of the cornea and 
the adjacent part of the sclerotic. One of his fellow- 
labourers removed the metal, after it had solidified, with 
some difficulty, on account of its adhering firmly to the 
charred tissues. It had in cooling been accurately moulded 
upon the surface of the globe and the edge of the lower 
eyelid. So severe a bum might have been expected to 
induce serious consequences. The affected parts of the 
cornea and sclerotic, which included the greater part of the 
thickness of each, but without actual perforation, sloughed 
off, as also did some of the palpebral mucous membrane. 
The globe itself, however,, did not infiame. In the healing 
of the scar, the pupil was drawn downwards by puckering 
of the iris at its attached margin, but perfect vision was 
retained." . • . ^^ Some adhesions between the globe and 
the lower Ud resulted, but they do not constitute any 
material deformity or occasion the man much inconve- 
nience." 

It is seldom that so large an eschar separates without 
perforation of the sclerotic, or without inducing such an 
inflammation of the eye as to end in its complete destruc- 
tion. When a slough of the entire thickness of the sclero- 
tic follows a bum, causing a complete aperture in that coat, 
loss of the eye is generally the result ; but even to this there 
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may be an exception, and the foUovring very interesting 
case occurred in my practice at Moorfields. 

The bnm, which was very severe, was caused by a large 
triangular piece of red-hot iron becoming wedged between 
the lids at the inner angle of the eye. The inner third of 
both lids were so burnt that their vitality was destroyed, 
and that portion of them became detached as sloughs. 
The point of the hot metal which rested against the 
sclerotic caused a slough of the entire thickness of that 
coat, which became detached, and an aperture of the size 
of a small pea was made, through which the black choroid 
could be seen shining. The conjunctiva of the inner third 
of the globe was completely destroyed, but at no other 
point than that mentioned was the sclerotic affected. The 
eye, notwithstanding this severe injury, did not become 
generally inflamed, and the sight continued good both 
during and after the separation of the slough of the 
sclerotic. As far as I could judge, by closely examining 
the aperture in the sclerotic from day to day, no attempt 
at closure of the wound was made by that structure. The 
edges of the aperture did not appear to granulate, but they 
continued to look sharp and clean, as if the opening had 
been punched out with a small punch. 

The wound was eventually filled in by granulations from 
the lower lid, which imited ^vith those on the surface of 
the globe, and so gradually closed around the gap, and one 
granulation could be seen projecting into it. 

As cicatrization proceeded, the opening in the sclerotic 
became completely closed by 8}rmblepharon, or union of 
the lids to the globe ; but the eye became so much drawn 
inwards and fixed that it was rendered comparatively use- 
less, as, excepting at one point, the man had double vision. 
Tlie eye was so much inverted that the cicatrix of the 
lids slightly encroiR»hed upon the pupil. It was quite im- 
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moveable, and was permanently stationary at about one line 
to the inner side of the mesial line of the orbit. In conse- 
quence of the contraction of the cicatrix of the lids, he 
was able to open them to a limited extent. 

On March the 6th of this year the patient came to show 
himself to me, and with that eye he was able to spell words 
of No. 8 of Jaeger's test-types. 

The impairment of sight seemed to be dependent partly 
on the effort he had to make to open the lids and adjust 
the eye to the object, causing a flow of tears, which 
obscured greatly his vision. 

The following are the notes of the case, from my case 
book: — 

Case VIII. — Severe hum of the eye and both eyelids^ involving 
both the external and conjunctival mM'faces of the Uds — 
Slough of the sclerotic^ and afterwards closure of the apertu/re 
in the globe by u/m'on of the sclerotic with the granulations 
of the wound of the lower eyelid, 

James S., set. 21, a riveter, came to the Hospital on 
December 19, 1865, suffering from an injury he had two 
days previously received to the left eye. He was striking 
a red-hot rivet, when a triangular piece of it, of the exact 
size and shape represented in fig. 6, be- ^^ ^ 

came detached and lodged itself at the 
inner angle of the eye. It was wedged 
in, the point being pressed firmly against 
the globe, and the broad end against 
each eyelid and the side of the nose close to the caruncle. 

Both eyelids were oedematous, and there was an ash- 
coloured slough involving the inner third of the integu- 
ment of each lid, which extended to the side of the nose 
for about one-quarter of an inch beyond the caruncle. 

On examining the eye, the cornea was found perfectly 
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clear and transparent ; but at about a quarter of an inch 
below the lower and inner margin of the cornea there was 
a severe bum of the eye, extending inwards as far as the 
caruncle, and involying the corresponding conjunctival 
surfaces of both eyelids. The patient progressed favoiir- 
ably, and on December 28 the sloughs had separated 
from the external and internal surfaces of the Uds, and 
left healthy granulating wounds. The burnt portion of 
the conjunctiva of the globe had also sloughed ; at one 
point, a little below the lower and inner margin of the 
cornea, where the end of the hot metal had rested, the 
bum had extended deeper, and a slough of the sclerotic 
of the size of a small pea, not yet detached, was now 
seen. 

January 1. — The slough in the sclerotic has separated, 
and through a nearly circular aperture, about the size of a 
small pea, the choroid is seen, on a level with, but not 
bulging through the wound. The eye shows no signs of 
inflammation, and the sight is good. 

January 5. — The granulations of the palpebral surfaces 
of the lids are uniting to those of the globe, and those of 
the lower lid appear to be gradually contracting roimd the 
aperture in the sclerotic ; one of the granulations is seen 
projecting into it. There is no irritation of the eye. 

January 9. — The sclerotic is now united to the palpe- 
bral surfaces of the upper and lower lids to about the inner 
third of their extent. The wound in the sclerotic cannot 
be seen ; the lower lid seems to have so completely imited 
to the globe as to have closed it. The external wound of 
the lids has nearly healed. There is already a consider- 
able contraction inwards and drawing together of the eye- 
lids, diminishing to a great extent the palpebral aperture. 
The sight of the eye is good. He is able to read No. 4 
of Jaeger's test-types. 
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March 6, — The man came to the Hospital to show 
himaelf. The contraclioii of the cicatrix of the lids has 
caused the eye to be drawn inwards to a line within the 
mesial line of the orbit, and to be perinanently fixed in 
this position. The cicatrix of the lids, slightly encroaches 
on the papil. The palpebral aperture is much diminished 

Fin. 7. 




in size, and on attempting to read and fix the eye on the 
object, there is a considerable flow of tears which impedes 
his sight. With difficulty he is able to spell words of No. 
8 of Jaeger's test-types. " 

The description which has been given of the effects 
resulting from scalds will apply also to bums, except that 
injories from bums are usually more severe, and the burnt 
part immediately after the accident generally exhibits a 
drier surface. A slight bum will redden and vesicate as 
in a scald, bat a severe one will char the surface, and leave 
it whitened and dried. The injury from bums usually 
extends deeper than in scalds, and there ia consequently 
more suppuration and more frequent sloughing of the 
injured parts. 

As the destmction of tissues is more complete in bums 
than in scalds, so the deformities which follow are greater ; 
and bad cases of contracted cicatrices, drawing the lids 
from their normal relation to the eye, or uniting their 
inner surfaces to the globe, are the common sequencies 
of extensive hums. 
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Treatment of Bums and Scalds. — The same principles 
which g^de the treatment of bums and scalds in other 
parts of the body, are applicable to similar injuries to the 
eyes and lids. I have associated the treatment of the 
eyes and lids together, as they are very frequently involved 
in the one injury. 

1st. In the early treatment of a bum or scald, it should 
be remembered that whatever application excludes the air, 
most completely from the injured part, aflEbrds the greatest 
ease to the patient, and is the best for his well doing. 

2nd. That if the bum is severe, those portions of the 
tissues which have been deprived of their vitality will have 
to be separated from the living as sloughs, and that during 
this stage soothing applications are the most called for. 

3rd. The sloughs having separated, a granulating sur- 
face is exposed, and during this, the last or healing stage, 
stimuhiting appUcations do the most good. 

1st stooge. — ^Whenthe patient is first seen, a few drops of 
olive oil should be dropped into the eye, and the lids then 
gently closed, and some cotton-wool laid loosely over them, 
which should be kept in its place by a single turn of a 
light bandage. 

The dropping of oil into the eye may be repeated two 
or three times during the day, and each time the band^Lge 
is removed, the eye and lids should be washed free of any 
discharge which may have accimiulated, with a lotion of 

(Glycerine Jij. 

Aquae Rosse ^ij. 

Aquie destillat. ad Jviij. Ft. lotio. 

If the lids are severely burnt or scalded, previously to 
applying the cotton-wool, lint soaked in carron oil, or 
equal parts of lime-water and linseed oil, should be laid 
over them ; but if the bum or scald is only slight, a little 
ung. cetacei on lint will be sufficient. Opiates should be 
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given internally if the patient is suffering much pain : 
they not only give ease and procure sleep, but they ex- 
ercise a specially beneficial control over the suppurative 
action which has to follow. 

2nd stage. — If the bum of the eye has been severe, and 
sloughs of the burnt tissue are beginning to separate, the 
cotton-wool pad may be left off, and soothing applications 
will b^ found to do good. The eye should be frequently 
bathed with the glycerine lotion, so as to keep it free from 
discharge, or, if it is very painful, it may be fomented with 
the decoction of poppy heads ; or, if there is no granulating 
wound of the external surface of the lids, a fold of linen 
repeatedly wetted with a belladonna lotion, of the strength 
of three or four grains of the extract to the ounce of water, 
may be laid over the eye. If the lids have been badly 
burnt, and the sloughs are separating, a warm linseed 
poultice is the best application to hasten their detachment ; 
or, if this cannot be conveniently worn, a little water 
dressing covered with oil silk is a good substitute. 

Srd stage, — When the sloughs have separated from the 
eye, or from the mucous surface of the lids, or if the bum 
or scald has not been so severe as to have caused sloughs, 
but a conjunctivitis is present with a free muco-purulent 
discharge, stimulants are required; of these, a lotion 
with one grain of sulphate of zinc or one grain of the 
nitrate of silver to the ounce of water may be used. The 
best application to a granulating wound of the lids affcer 
the sloughs have separated, is an ointment of equal parts 
of the unguentum resinse and unguentum cetacei, spread 
on lint and applied to the surface. Any mild stimulat- 
ing ointment or lotion will, however, usually answer 
very well. 

The following cases are illustrations of bums of the 
conjunctiva of the lid and globe from hot metal. 
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Case IX. — Bum of the conjunctiva from the lodgement of a 
piece of a red-hot rivet between the eye and the lower lid, 

Greorge S., set. 30, a boiler maker, engaged at iron 
ship building, applied to the Hospital on June 26, 1865, 
Buffering from an injury be bad tbat morning receired to tbe 
rigbt eye. Wbilst striking a red-bot rivet a fragment of 
it, about tbe size of a small pea, flew off, and lodged itself 
at tbe inner angle of tbe eye between tbe globe and tbe 
conjunctiya of tbe lower lid. 

Tbe conjunctiva of tbe lower lid near tbe inner angle, 
and tbe corresponding portion of tbe conjunctiva of tbe 
globe and tbe caruncle, tbe parts witb wbicb it bad come in 
contact, were quite wbite, and tbe epitbelium destroyed. 
Botb tbe upper and lower lids of tbat eye were so cBdema- 
tous tbat be was unable to open tbem. A fellow workman 
removed tbe piece of metal immediately after tbe accident. 
A copious flow of tears followed tbe lodgement of tbe 
foreign body. 

He was ordered to batbe tbe eyes frequently witb a 

lotion of 

Glycerine Jij. 

Aquae J^j* ^^ lotio, 

and to apply two leecbes t6 tbe temple. 

Tbe man continued bis attendance as an out-patient, 
and in a few days a superficial slougb of tbe bm*nt parts 
separated, and a bealtby granulating surface was lefb, 
wbicb soon cicatrized. Tbe cicatrix wbicb resulted drew 
tbe inner portion of tbe lower lid ratber closer to tbe eye 
tban normal, but not so mucb so as to cause tbe patient 
any inconvenience. Tbe sigbt of tbe eye was unaffected. 
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« 

Case X. — Bv/m of the conjunctiva from molten lead, 

John v., set. 37, applied to the Hospital on July 23,1865. 
He was engaged working on board a ship at the Isle of 
Dogs, when a plmnber, who was employed in a compart- 
ment just over his head, dropped some molten lead which 
he was running into a joint. It fell on his head ; but as 
he suddenly turned his face upwards, a small quantity of it 
ran into the left eye, burning the portion of the conjunc- 
tiva of the lower lid and the globe, with which it came in 
contact. The cornea escaped injury, but on the burnt 
portion of the conjunctiva the epithelium was quite de- 
stroyed, and its surface was whitened. 

The man was ordered to use frequently a lotion of 

Glycerine Jij. 

Aquffi Jvj. Ft lotio. 

A little of the lotion on each application is to be allowed 
to run into the eye, and a fold of linen wet with it, is to 
be laid over the closed Uds. 

In eight days the burnt portion of the conjunctiva sepa- 
rated as a slough, and left a granulating surface, which 
soon healed. The man recovered with a good eye, but a 
cicatrix remained which approximated the lower Ud a little 
more closely to the globe than normal. The sight of the 
eye was unaffected. 

Case XI. — Bum of the eye from molten lead, 

Ilichard P., set. 21, a plumber, applied to the Hospital 
on April 25, 1865, suffering from an injury 
he had received the day before to the right 
eye. He was carrying a pot of melted lead, ^^^^^PQ 
when his foot slipped over a piece of wood ^^r^' 
and some of the molten metal splashed up 
into the eye. He removed a piece of lead of the exact 

£ 
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shape and size of that represented in the woodcut, which 
was moulded to the part of the eye a^;ainBt which it 
rested. 

Present state. — The injoiy is confined to the outer side 
of the eye. The epithelium of those parts of the conjunc- 
tiva of the upper and lower eyelids with which the metal 
came in contact is quite white, and apparently destroyed ; 
80 also is the epithelial surface of the conjunctiva, just 
iilong the out#r mai^n of the cornea ; and the outer and 
lower third of the cornea is dulled and whitened. 

The patient complained of the eyo being very painful. 

He was ordered 

Glycerine Jij. 

Aqwe jvj. Mince. Ft. lotio. 

To bathe the eye frequently with the lotion. Pil. Saponis 
e. Opio gr. v. to be taken every night if in pain. 

Under this treatment the patient progressed very satis- 
factorily. 

The bum was more superficial than at first appeared ; 
the epithelium of the conjunctiva of the lids and eye became 




detached, and over tlie injured part of the cornea there 
was left an uneven cloudy surface, on a lower level than 
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the rest of the cornea. This gradually filled up, and the 
eye now presents the appearance represented in the fig., 9. 

The outer half of the cornea is leucomatous, there having 
been a superficial loss of the true corneal tissue ; but the 
inner half of the cornea is quite clear. There is no sym- 
blepharon, and the movements of the eye are perfect. 

In drawing the woodcut, the finger was made to raise 
the upper lid so as to show the full extent of the injury to 
the cornea* 

Fungoid Granulations after a BuRN.-^OccasionaUy 
in bums of the eye or mucous membrane of the lids, after 
cicatrization and contraction have ceased, there remains 
a fungous-looking granulation. This is often a source of 
great annoyance to the patient : it keeps up a constant 
muco-puruient secretion, which astringent lotions will 
not arrest. The treatment is simply to snip it off close 
to the conjunctival surface with a fine pair of scissors, 
and afterwards to use a slightly astringent lotion for a few 
days, such as a weak solution of alum and zinc ; three or 
four grains of the former and one of the latter to the ounce 
of water. 

Case XII. — Bum of the conjunctiva of the lower lid and 
the globe from the lodgement of a piece of hot iron ; fleshy 
granulation of the cicatrix, 

Samuel H., aet. 31, engaged at some iron-works, came 
to the Hospital July 24, 1865, suffering from the effects of 
a bum he had received to ijie left eye. He stated that 
about last Easter he was working with a steam hammer^ 
when a fragment of hot iron flew into the eye, and became 
lodged between the lower lid and the conjunctiva of the 
globe, close to the external canthus. It was in contact with 
the eye for several minutes before it was removed by a fellow 

B 2 
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workman. Lnmediately on the introduction of the foieign 
body there was a great flow of tears, so that when the 
piece of metal was removed it was quite cold. The injured 
parts have now healed, but a dense cicatrix remains, which 
draws the lower lid at that point closely towards the globe. 
The object of his present application to the Hospital was to 
get relieved of a large fungous granulation which was 
growing from the cicatrix. This I removed with a snip 
of a pair of scissors. The part at once healed, and he 
ceased his attendance as an out-patient. 

« 

Strong Sulphuric and Nitric Acids act chemically on 
the tissues of the eye, and if in sufficient quantity cause 
disorganisation of the parts with which they are brought 
in contact, producing superficial or deep sloughs. If the 
opposed surfaces of the palpebral and ocular conjunctiva 
are thus destroyed, deformity from the contraction of the 
cicatrices, and from symblepharon, will occur after the same 
manner as I have related in cases of bums from hot 
metals, quick lime, or any other escharotic. 

Tlie action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it produces 
great pain and smarting, more or less oedema of the lids, 
and a constant flow of tears yrith intolerance of light, 
which may last for many days afterwards, even though 
the actual injury inflicted does not extend beneath the 
epithelium of the ocular conjunctiva. 

The rapid flow of tears, however, which the irritation of 
the acid instantly excites, quickly dilutes it ; and if it is 
only a drop or a small splash which has entered the eye, 
the injury which it inflicts is comparatively slight and 
completely remediable. 

When the cornea is injured by nitric or sulphuric acid, 
if its action extend beyond the epithelium to the lamellated 
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corneal tissue, a suppurative comeitis is very apt to follow, 
which wiU greatly damage if it does not entirely destroy 
the eye. 

Sulphuric acid, on account of its well-known burning 
properties, is often selected as an agent of revenge, and 
is thrown over the dress or in the face of the offending 
person, and not unfrequently the eyes are injured by it ; 
or occasionally in chemical works,' splashes of nitric or 
sulphuric acid accidentally fly into the eye. 

In injuries to the face from strong acids, the eyelids are 
more liable to suffer than the eyes ; large portions of the 
integuments of the lids are often destroyed, and become 
detached as sloughs; great contraction accompanies the 
process of cicatrization which follows, and the worst and 
most intractable forms of ectropion are produced. In such 
cases the lost integument is not replaced by a complete 
regrowth ; the wound is partially healed by a thin cicatrix 
tissue, but principally by a gradual contraction or pulling 
together of its edges, borrowing as* it were from the skin 
in the immediate vicinity, by drawing upon it to effect a 
closure of the gap. In one patient under my care, whose 
case I have cited in the article on Ectropion, the integu- 
ment of the right upper eyelid was in a great measure 
destroyed by strong nitric acid ; a slough formed, and as 
cicatrization afterwards advanced, the upper eyelid became 
completely everted, its tarsal edge being drawn upwards 
to within a quarter of an inch of the eyebrow, with which 
it was parallel. 

Treatment of injuries from strong acids, — If the patient is 
seen very shortly after the accident, the eyes should be 
gently syringed out with some weak alkaline solution, such 
as PotassfiB Bicarb, or Sodse Sesquicarb. gr.v., Aq. destillat. 
Ij., to neutralise any acid which may yet remain; or if 
this cannot be at once obtained, tepid water should be used. 
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A little olive-oil should be then dropped into the eye, and 
this may be repeated two or three times a day if it gives 
ease. The lids being now closed, a layer of cotton-wool 
should be laid loosely over them, and a single turn of a 
bandage passed round the head to keep it in its place. The 
after treatment should be conducted in the same manner 
as that described for bums of the eye from hot metal, 
lime, &c. As long as the eye is irritable, and unable to 
bear the light, only soothing applications should be used ; 
but when all irritation has passed away, if there is any 
conjunctivitis with a muco-purulent discharge, the use of 
a mild astringent will be found beneficial. 

When the lids are much burnt with a strong acid, an 
alkaline dressing should be used for the first twenty-four 
hours, and lint dipped in a mixture of Cretse preparat. 3 j., 
01. Lini 3^ j., should be laid over them, then a layer of 
cotton-wool, and a turn of a bandage over the whole to 
keep them in situ. The ordinary carron-oil, or equal parts 
of lime-water and linseed-oil, may be afterwards substituted 
for the chalk dressing, and continued until tlie sloughs 
begin to separate. The after treatment to be pursued 
should be the same as that recommended for bums. 

Case XIII. — Injury to both eyes and the integuments of the 

face from strong nitric acid. 

S. E., set. 25, by profession a wizard, applied to the 
Hospital May 12, 1865, on account of an accident he 
had met with the day previously, whilst preparing a 
galvanic battery for the performance of some of his tricks. 
He vms filling a porous pot -jvith some strong nitric acid 
when the sides of the jar suddenly gave way, and the acid 
was splashed up into his face, some of it going into each 
eye. A copious flow of tears immediately followed, and 
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the lids soon became swollen, and since then he has been 
unable to open the eyes. . • 

Present state, — Both lids are much swollen and oede- 
matous, so as to prevent his opening them ; and there are 
two or three small superficial yellow eschars, from the 
action of the nitric acid on them. There are also several 
yellow eschars on di£Perent parts of the face. On drawing 
apart the lids so as to examine the eyes, there is seen an 
oedematous Conjunctiyitis of both eyes ; but in the right 
eye tiie cornea ia steamy and rotigh, evidently from a drop 
of the nitric acid having come in contact with it, and de- 
stroyed a portion of its epithelium. In the left* eye the 
cornea has escaped, the acid only having ajBfected the con-> 
junctiva of the globe and lids. The injury to both eyes 
is, however, quite superficial, and has effected no serious 
damage. This must be explained by the abundant flow of 
tears which followed the instant the acid entered the eyes, 
causing it to be so rapidly diluted that its caustic proper- 
ties were at once destroyed, and it was thus made to act 
only as a powerful irritant. 

He was ordered to bathe the eyes frequently with a 
lotion of 

Glycerine Jj. 

Aquaa destillat. Jvijv 

and to apply to the right temple two leeches. * 

To the bums about the face he was ordered to apply 

lint soaked in carron-oil. 

May 16. — ^Very much better. Has no pain in the eyes. 

There is some muco-purulent discharge from the eyes, but 

the cornea of the right is regaining its natural transparency. 

The swelling of the lids has diminished, but there is still 

some oedema, preventing his keeping them open. 

* 

Prom this date he progressed uninterruptedly. A lotion 
of Zinci Sulph. gr. j. ad Aquaj^j- was ordered, to arrest the 
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Blight mnco-purulent discharge which continued for a short 
time. 

YiNEGAB, DILUTE AcETic AciD, OT any of the weak or dilute 
a4iide act as irritants to the eye ; and although they do not 
immediately destroy any of the tissues with which they 
may be brought into contact, yet they often give rise to 
an ophthalmia, which is the cause of much suffering, and in 
some instances even of danger to the eye. The primary 
treatment recommended in the cases of injury from strong 
acids is equally applicable to those occasioned by the weak 
or the dilute. If seen early, the alkaline solution should be 
used, and afterwards, either soothing or astringent appli- 
cations, according to the directions already given in the 
treatment of bums from quicklime, hot metal, &c. In all 
injuries to the eyes from chemical agents, a solution of 
the antidote should be first used if the patient is seen 
sufficiently early to render its application of service. As 
in the cases of injury from an acid an alkaline solution 
was recommended, so in those from a strong alkali, such 
as caustic potash or soda, an acid solution of 3 j. of yinegar 
or of the dilute acetic acid to the ounce of water should 
be syringed over the front of the eye and palpebral 
surfaces of the lids. 
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CHAPTER m. 

PENETbATING WOUNDS OF THE EYE, AND OTHER INJURIES 

OF THE CORNEA AND IRIS. 

PHKBTBATUrO WOUNDS OF THB CORmLL A2n> SCLBBOTIC — RBPAIB OF 
-WOUNDS OF THB COBNBA — TBBATMBNT OF WOUKDS OF THB COHNEA — 
DIFFU8B SUPPXTBATIFB COBNEITIS — ^ABBA^IONS OF THB COBKBiL — FISTULA 
OF THBCX)BNBA. — LBUCOMA ASD NBBULA OF THB OOBirSA— OPBBATIOKS FOB 
▲BTIFICIAL PUPIL — OPACITY OF THB GOBNBA FBOM LBAD DEPOSIT — 
STAPHYLOMA OF THE COBKBA, PABTIAL AND COMPLBTE — ABSCISSION OF THB 
STAPHYLOMA — CILIABY STAPHYLOMA — OPERATION OF IBIDBCTOMY — PRO- 
LAPSE OF THB IRIS, TREATMENT OF— C0BBDIALY8IS — ^LACERATION OF 
THE IBIS WITHOUT BUPTURB OF THE EXTERNAL COATS OF THB EYE. 

Wounds of the Cornea and Sclerotic. — A simple punc- 
ture of the cornea with a fine sharp-pointed instrument, 
provided no other texture of the eye is involved, is almost 
harmless : it rapidly heals, and no inconvenience is expe- 
rienced. The same indeed may be said of a simple 
.puncture of the sclerotic with a fine needle; but such 

* 

punctures are rarely produced by accident, and it is only 
the experience of the surgeon, who has to make them for 
the purpose of operating on the parts within the eye, which 
enables him to speak of the remarkable freedom from 
danger of these wounds. When the result of accident, 
they are very generally complicated either by injury of 
the deeper structures of the eye or by a certain amount of 
contusion. 

A wound of the cornea, even though the lens or the iris 
be implicated, is less fatal to the eye than a similar wound 
in the sclerotic. In the former the hsemorrhage, if the iris is 
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wounded,' is into the anterior chamber, and the blood 
mixing with the aqueous is speedily acted on by it, and in 
a few days absorbed ; whereas in the latter, if haemorrhage 
ensues, it is into the vitreous, and frequently also between 
the choroid and retina. Blood is very slowly absorbed 
by the vitreous, whilst the function of the portion of 
retina displaced by a clot is irreparably destroyed. In 
addition to this, wounds of the sclerotic are sometimes 
difficult to Heal, and this especially if the cut is at a 
distance from the margin of the cornea. They will oc- 
casionally remain patulous, and show no attempt at 
imion. Wounds of the cornea on the contrary heal 
very rapidly. The peculiarly unyielding nature of the 
sclerotic may in a great measure account for this dif- 
ference in the • capacity for primary union in the two 
structures. The cornea is specially soft and pliable, and 
capable of accommodating itself rapidly to the altered 
condition of the globe, when rendered soft by a sudden 
partial evacuation of its contents; whilst the sclerotic 
maintains its cup-Iike shape, and adapts itself but slowly 
to a diminution of the parts within : hence it is that in 
wounds of the sclerotic where only a small quantity of 
vitreous has escaped, there is a tendency for the lips of 
the wound not to come accurately togetiier, and a conse- 
quent inability for primary union. K, however, you can 
succeed in bringing the edges correctly in contact, union 
will take place as quickly as in the cornea. This fact 
was exemplified in two cases which came under the 
care of Mr. Bowman at the Boyal London Ophthalmic 
Hospital. In the first patient there was a woimd in the 
sclerotic which had remained patulous for three days ; and 
in the second, no attempt at union had taken place one 
week aflber tlie accident, yet, in each case, immediate union 
followed after the edges of the wounds had been brought 
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into accurate apposition by a single fine thread suture. 
That wounds in the sclerotic will heal readily when 
their margins are in accurate apposition is witnessed 
in the frequent results of the operation of iridectomy, 
where the incision is made in the sclerotic, though only 
ab a short distance from the cornea. The wound seldom 
gives any trouble, but unites by primary union. 
' Occasionally a cystoid cicatrix is formed, but this I 
believe is generally due to the edges of the wound from 
some cause or another not coming into close contact, and 
, in consequence a too abundant formation of cicatrix tissue, 
which gradually yields before the outward pressure of the 
parts within the eye, and becomes thinned and bulging. 

The cicatrix tissue of a wound in the sclerotic is semi- 
transparent as in tendon.* 

Case XIV. — Wound of the sclerotic; escape of vitreous ; 
closed by a single stitch ; favowrable result. 

John M., set. 25, was admitted into the Hospital October 
31, 1863, under Mr. Bowman, on account of an injury he 
had received to the left eye three days previously. He 
was at work with an iron punch when a small fragment of 
it flew off and struck the sclerotic on the inner side of the 
cornea close up to its margin. The piece of metal stuck 
in the wound, and was pulled out by one of his fellow 
workmen. 

State on admission, — There was a small horizontal wound 
in the sclerotic at the inner side of the cornea about \ inch 
in length. The edges of it were not in apposition, and 
through it vitreous was oozing. The anterior chamber 
was excessively deep — ^about three times its natural depth ; 
and the plane of the iris was sloping backwards. The 
aqueous was serous. The tension of the globe was — T 8, 

^ * Bowman on thr Eye. 
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and was daily diminishing. He could oonnt fingers at 
&om six to seven feet. 

Fig. 10 shows in outline the position and size of the 
wound. 



Fio. 10. 



Fig. 11. 




Fig. 11 is an imaginary yertical section of the same eye, 
showing how the iris and lens were drawn backwards, and 
the anterior chamber deepened by the escape of a large 
portion of the vitreous. 

Before operating Mr. Bowman pointed out the following 
symptoms of the case : — 

The tension of the globe was diminished - T 3. The 
anterior chamber wa« very deep; the iris appeared dis- 
coloured (greenish), and pushed back into close contact 
with the lens. The pupil was slightly dilated, and the 
aqueous chamber occupied by serum. Close to the inner 
side of the cornea, almost reaching up to its margin, 
was a linear wound of the sclerotic, through which the 
vitreous was slowly draining away. 

He remarked that if no operation was performed, but 
the usual remedies, a dark room, leeches, &c., only resorted 
to, the integrity of the eye being destroyed, the organ 
would most likely be lost. 

He therefore proposed first to stitch up the wound, so 
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as to prevent any further escape of vitreous. Secondly, to 
perform iridectomy, so as to establish a free con[miunication 
between the anterior and posterior chambers. A small 
incision was accordingly made with an iridectomy knife 
at the edge of the cornea and sclerotic, on the inner 
side. As soon as the opening was made the fluid in the 
anterior chamber squirted out ; the tension being minus 
behind, but plus in front of the iris. The iris was pro- 
lapsed into the wound, and the pupil became contracted, 
and changed from its greenish colour at once to blue. 
The 'wound was slightly enlarged with a pair of scissors, 
and a portion of the iris removed. 

The edges of the wound in the sclerotic were then 
brought together by a very fine suture — ^the needle being 
made to pass through each lip of the wound from within 
outwards ; using, in order to accomplish this, a fine silk 
thread with a needle attached at each end ; one needle to 
pass through one edge of the wound, and the second needle 
through the otiier. 

Nouemher 4. — The man had a good deal of pain the 
second night after the operation, but it was relieved by the 
application of a leech to the temple. The lens has come 
forward ; the iris has resumed its proper place ; the aqueous 
is slightly serous. The tension of the globe is normal. 
The thread has come away. He can see letters of 16 
Jaeger's types. 

The patient continued to progress favourably, and when 
he left the Hospital (November 25) he could read letters of 
No. 10. 

Case XV. — Oaping wound of the sclerotic^ closed by a suture 
one week after the accident; good result. 

Mary S., £sL 9 months, was brought to the Hospital on 
July 7, 1863, suffering from an injury to the left eye. A 
piece of china in falling off a shelf struck the eye, and 
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inflicted a small wound in the sclerotic, close to the corneal 
margin. The wonnd (notwithstanding that a week had 
passed since the accident had occurred) was still a gaping 
one ; the edges of it not being in apposition. Mr. Bowman 
applied a single suture, and with it brought the lips of the 
wound accurately together- 
No irritation followed ; and on July 21 the child ceased 
its attendance at the Hospital, the eye being quite welL 

The Repair op Wounds op the Cornea. — Mr. Bowman, 
in his well-known " Lectures on the Parts concerned in the 
Operations on the Eye," has shown " that simple punc- 
tures and incisions of the cornea are followed in general by 
speedy reimion of the divided parts, without suppuration 
or sloughing ; " that, although the wound is in a structure 
which contains no blood-vessels, yet " there is speedily an 
increased quantity of blood in the vessels that are nearest 
to the wounded part, viz., in those of the conjunctiva an<l 
those of the sclerotica ; and thus the materials fix>m which 
the breach is to be made good are brought in greater 
abundance to the part that requires them. We cannot 
doubt that as these vessels, comparatively so remote, are 
thus affected, so the part of the corneal tissue intervening 
between them, and the exact seat of injury, is pervaded by 
a corresponding change, of which the general expression 
is this, — that it is one of exalted nutritive vigour ; the play 
of forces, and the interchange of material, which mark the 
nutritive ftinction, being more energetic and more rapid 

than before The breach being filled, the new 

material is gradually transformed into products resembling 
those tissues among which it has been poured ; the blood- 
vessels, at the border of the cornea, resume their size, and 
at length, in the most favourable instances, all vestige of 
the wonderful process which has taken place vanishes 
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away. . . . But it will readily be conceived that, in cases 
of wounds with loss of dubstance, or attended with ex- 
tensive division of parts, the demands on a tissue so feebly 
nourished must exceed its limited powers. The result will 
then oftentimes be the failure of the adhesive process, with 
the establishment of a temporary ulcer or open breach, or 
with an actual sloughing of the lips of the wound. The 
reparative actions then advance more slowly, and in a 
modified form, bj a species of granulation very similar to 
that which obtains in corresponding states of the skin or 
mucous membrane." * 

The new material which is thus often added to unite a 
wound in the cornea, or to fill up the gap caused by a loss 
of substance or the inaccurate apposition of its edges, has 
not the true lamellated corneal structure. Like all cicatrix 
tissue, it has a lower development than that which it re- 
places. Mr. Bowman says it ^^ is fibrous instead of being 
lamellated, and opaque instead of being translucent. It 
contains a quantity of yellow tissue, intimately mixed with 
the white, and both most irregularly interwoven and ill-de- 
veloped." t Its vitality is less than the true corneal tissue, 
and it is the part which first gives way, either by ulceration 
or softening, if the eye is exposed to any severe asthenic 
inflammation. In after years it is very apt to degenerate, 
and to become the seat of earthy or fatty deposits. 

We may therefore say that, in cases of simple incised 
wounds of limited extent, and punctures of the cornea, 
where the edges fall into accurate and close apposition, 
union will take place without the intervention of a new 
material — ^that it will be direct, and after a time no scar 
will remain to mark the spot of the injury. The proof of 

* Bowman's Lectures on the Parts concerned in the Operations on the Eje, 
pp. 28-30. 
t Ibid., p. 36. 
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this &ct is seen daily in the perfect union of wounds 
made in the cornea by surgeons for operations on the parts 
within the eye. The small punctures with a needle, the 
limited incisions in the cornea for the introduction of the 
curette or syringe in linear or suction extraction, and also 
for other operations, often so completely re-unite that no 
trace of the wound can afterwards be detected. If the 
wound is beyond a certain size this will not then happen, 
as complete and accurate apposition of its margins cannot 
take place. A cicatrix in such cases marks the line of 
the injury, and this scar is as permanent as the cicatrices 
in the other tissues of the body. 

True it is that for some time after the wound has been 
closed the cicatrix will contract, and tlius diminish in size ; 
but this only goes on to a certain point, and having reached 
this limit, no treatment will ftirther obliterate it. 

It is also certain that much of the cloudiness of the 
cornea which surrounds the wound during the leparative 
process is afterwards cleared away ; but this is, probably, 
as Mr. Bowman has explained, ^^ due to a quantity of fresh 
material of that kind which denotes an over-activity of 
the nutritive function, and which, not being employed for 
conversion into peimahent tissue, will, in due course, be 
absorbed." 

Complications of Wov/iids of the Cornea. — ^Wounds of the 
cornea may be complicated, 1st, hy contusion, or taceror- 
tuniy or hy both. A contused and lacerated wound of the 
cornea will generally be found, after twenty-four hours, 
with its edges looking swollen and whitened, and not lying 
in accurate apposition. Direct or primary union in such 
a case cannot take place, but if repair follows it must be 
by granulation. A severe injury of this class often leads 
to sloughing, which may be either superficial and limited 
to one or other of the margins of the wound ; or it may be 
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deep and involve a large portion of the cornea, and ulti- 
mately cause a complete loss of the eye. 

2nd. The danger of a wound of the cornea will be 
immensely increased if it extends through its circum- 
ference into the sclerotic — into that portion of the eye 
known as the ciliary region. The risk to the injured 
eye is very great ; but the chief danger is the chance of the 
other eye becoming involved in a Sympathetic Ophthalmia. 
{See chapter on " Sympathetic Ophthalmia.") 

3rd. Wounds of the cornea ar6 very frequently com- 
plicated with prolapse of the iris and wound of the lens, 
, either singly or combined. Each of these complications 
will be found treated under the respective headings of 
" Prolapse of the Iris " and ' Traumatic Cataract." 

Treatment of Wov/nds of the Cornea micomplicated with in- 
jury or prolapse of the iris, or with wound of the lens. 

The treatment must be local and constitutional. 

1st. The Local treatment — In all cases the primary treat- 
ment must be soothing. The exclusion of strong light 
both from the sound as well as fi*om the injured eye is 
essential, and as complete rest as possible should be given 
to the eyes by ordering the patient to abstain from reading, 
writing, and all close work. In wounds of the cornea, 
whether there is contusion or not, it is wise in the first 
instance to close the eye and apply a cotton-wool compress 
over the lids, which should be replaced night and morning 
so as to ensure uniform pressure. The perfect repose 
which is afforded to the eye by the closure of the lids, gives 
the best chance for an immediate union of the wound. 
The after applications to the eye must depend on the pro- 
gress of the case. Two or three leeches should be applied 
to the temple, thus anticipating any excessive action which 
may arise, rather than waiting for it to. light up. From 

p 
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the very commencement of the treatment, one or two drops 
of the solution of Atropine, of the strength of gr. j. ad 
Aqnse ^ j*> sl^ould be dropped into the eye twice daily, each 
time the compress is readjusted, so as to keep the pupil 
fully under its influence, as it often exerts a peculiarly 
soothing and beneficial effect upon the injured eye. If the 
wound is a simple incised one, it will probably, under this 
treatment, soon unite, and the eye, in a short time, will 
be restored to health ; but if there is much contusion or 
laceration of the margins of the wound, a protracted in- 
flammation will follow, which, although perhaps only re- 
parative in its action, will yet cause the patient much 
irritation' and suffering. The compress may have to be 
discontinued, and warm or cold applications to the eye 
may be substituted in accordance with the feelings of 
the patient. Belladonna may be used in the form of a 
cold lotion applied continuously to the eye by a fold of 
linen wetted with it, and laid over the closed lids ; or if 
warmth is preferred, the belladonna fomentation can be 
substituted. 

2nd. The Cmistituiional treatment will vary somewhat 
with the condition of the patient. It must, however, be 
remembered that affections of the. cornea, even though 
they are traumatic, wiU not bear much depletion. The 
inflammation which follows such injuries is reparative in 
its action, and requires to be watched and kept from ex- 
ceeding its proper limits, rather than that means shoxdd be 
taken completely to check it, as the part may perish fit>m 
a want of vital action, as well as from an excess of energy. 

If the patient is robust, a brisk purgative may be pre- 
scribed, with some saline or diaphoretic medicine. A 
regular antiphlogistic course is seldom if ever required. 
A moderate, well-regulated diet, the avoidance of more 
stimulants than the case demands, and rest both to the 
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eyes and body, place the patient in the condition most 
favourable for recovery. Pain in the eye sufficient to pre-' 
vent sleep should be relieved by opiates, taking care at 
the same time that there is a regular daily action of the 
bowels,* 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants ; and to prescribe tonics, such 
as the mineral acids with cinchona, or quinine, combining 
a few minims of Liq. Opii with each dose, to allay the 
constant irritability which injuries to the cornea often 
excite in such patients; or the opiate may be given in 
one full dose at bedtime. In all eases the constitutional 
treatment of the patient must be regulated by the symp- 
toms which are present; but it should not be forgotten 
that it is far easier to pull down than to build up, though 
the latter operation is the one more firequently called for. 

Diffuse Suppurative Coeneit^is is generally the result 
of a contused or lacerated wound of the cornea ; but in 
exceptional cases it may be caused by a simple contusion 
from a blow on the eye, even though it is unaccompanied 
with any rupture of the corneal tissue. It may follow any 
operation' on the eye in which the cornea is involved ; and 
it is one of the most fatal terminations of the operation for 
cataract. The state of health of the patient at the time of 
the injury determines very much the form of the mflam- 
mation which may arise from it. A simple incised wound 
or an abrasion of the cornea, from which a strong healthy 
person would probably recover without an untoward symp- 
tom in a few days, happening to an unhealthy patient or 
to one enfeebled by dissipation or disease, might be suffi- 
cient to induce a diffuse suppurative comeitis which would 
destroy the eye. 

F 2 
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Symptoms. — ^The whole cornea becomes involTed in a 
general inflammation ; its surface looksdull and steamy, and 
pus is e£Eu8ed between its lamellse. A small quantity of 
pus is usually first seen between the corneal layers at its 
lower margin, but this is by no means a general rule, for 
it may first be effused into the central or even into the 
upper part of the cornea. If the inflammation continues, 
the pus between the lamellae of the cornea increases in 
quantity,, and gradually diffuses itself throughout its entire 
structure. By the time the disease has reached this stage, 
the deeper parts of the eye have usually participated in 
the inflammatory action, and the aqueous has become turbi4 
and serous, and there is hypopion, or an effusion of pus or 
corpuscular lymph into the aqueous at the lower part of 
the anterior chamber. The pus which has been infiltrated 
into the substance of the cornea has now to make for 
itself an outlet, and this it will do by ulceration either 
towards the external surface, or else backwards into the 
anterior chamber. By far the more jGrequent course is 
forwards towards the surface of the cornea. Large 
effiisions of pus between, the lamellse of the cornea are 
never absorbed ; it is only the small collections of pus, 
or probably corpuscular lymph, which are often seen at 
the lower margin of the cornea, and to which the name 
of onyx is commonly applied, that are thus disposed 
of. 

When the whole cornea is involved in a difi^e suppura- 
tion, complete loss of the eye must follow, but by careful 
treatment its progress may be often arrested ; and if only 
a small portion of clear cornea can be saved, much may be 
done afterwards by altering the position of the pupil to 
make the eye a very useful one. 

Treatment of diffuse Suppurative Comeitis, — Warm and 
soothing applications are here specially called for; they 



DIFFUSE SUPPURATIVE COBNEITIS. 69 

are the only local remedies which afford ease to the patient 
and benefit the eye. 

Of these, the belladonna fomentation, made with 3j. of 
the extract of belladonna to one pint of water, and applied 
hot to the eye by means of a cnpped sponge, will give the 
greatest relief; or simple hot water, or a decoction of 
poppy-heads, may be used in a similar manner. The fo- 
mentation may be frequently repeated, and in the intervals 
a fold of linen wet with the belladonna lotion may be laid 
over the eye. A question will naturally suggest itself — 
whether, as there is pus between the lamellae of the cornea, 
it would not be wise to make an incision into the cornea 
to give an exit to it ? Experience has decided that it is 
best to leave the cornea alone. A cut into it wiU fail to give 
vent to the pus : it is so thick, and so infiltrated into the 
corneal tissue, that it will not run out through any artificial ' 
opening, and the wound which would have to be made 
would be an additional injury, without producing any cor- 
responding good. The only operation which is beneficial 
is paracentesis — tapping the anterior chamber with a broad 
needle, and allowing the aqueous slowly to escape. The 
tension of the cornea is thus temporarily diminished, and 
great relief is often experienced. It is an operation which 
may be repeated every second day for three or four times, 
if it is found to act beneficially. There are, however, 
many cas^s of diffiise suppurative comeitis in which this 
as well as all other treatment fails to do any good : the 
disease progresses, and the eye is lost. An incision into 
the cornea may then be made with the view of relieving 
pain, and this it will usually do by anticipating the exit 
which the pus would have caused by ulceration. No 
sudden burst of pus will follow, a bead or two may escape ; 
but the complete relief of corneal tension which will be 
given, will ease very much the sufferings of the patient. 
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With regard to the constitutional treatment, the 
commendations which are made at p. 66 on the treatment 
of wounds of the cornea are applicable also to this form 

of inflammation. 

■ 

As in all cases of suppuration, no matter where it occurs, 
the strength of the patient must be maintained, and de* 
pletory remedies do positive mischief. DifPusible stimu- 
lants, such as ammonia, and chloric ether combined with 
bark, are suitable during the early stages of diffuse sup- 
puratiye comeitis, whilst in the later, quinine and iron are 
generally called for. 

The excessive pain should be relieved by opium, either 
given in full doses at bedtime, or in repeated small doses 
during the day. 

The term onyx ia- often indefinitely used to signify a 
collection of pus between the lamellae of the cornea; but as I 
understand it, it is only applicable to those small effiisions 
at the lower part of the cornea, from the peculiar resem- 
blance of which to the lower part of the finger-nail it 
has derived its name. Abscess of the cornea and onyx are 
by many regarded as synonymous terms ; but as the word 
'^ onyx " indicates the appearance and locality of the disease 
rather than the disease itself, the term " abscess " should 
be considered as applicable to those larger effusions of pus 
between the corneal lamella3 into which onyx occasion- 
ally passes ; or to the diffused purulent infiltrations which 
are the result of diffuse suppurative comeitis. 

Ab&asions op the Cornea. — An abrasion of the cornea 
is the forcible removal of a small portion of the epithelium 
from its surface. 

The impact of a foreign body as it flies rapidly past the 
eye, the rebound of the twig of a tree or of a hedge, or 
the finger-nail of another person, may produce it. Mothers 
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and nursemaids are specially liable to this accident ; the 
child thej are nursing often unconsciously claws at the 
eye, and scratches the cornea, tearing off with its nail the 
epithelium with which it comes in contact. At the first 
glance the injury may appear slight, but it is very fre- 
quently the cause of much suffering, and sometimes of 
severe, inflammation. 

Symptoms of Abrasion of the Cornea. — Immediately after 
the accident there is photophobia, great lachrymation, and 
conjunctival redness, with a feeling as if a foreign body 
were in the eye. On examination of the eye before a 
good light, and with the patient so placed that the light 
may fall obliquely on the cornea, the injury which has 
been sustained will be manifested by the glistening facet 
which will be seen where the cornea has been denuded- of 
its epithelium. 

Prognosis, — If it is a simple abrasion without contusion, 
and in a strong and healthy patient, the eye wiU soon 
recover firom the injury. The abraded surface will first 
become cloudy, the sharp edge of the facet will be smoothed 
down, the epithelium will be restored, and the transparency 
of the part regained. This accident, however, frequently 
occurs in mothers who are suckling ; and as the period of 
lactation is imfavourable for the repair of injuries, very 
troublesome results often follow. 

The irritation which the scratch first excited may pass 
into a local inflammation, and pus between the lamella) of 
the cornea may be formed, or a tedious ulceration in the 
site of the original injury may continue for many weeks. 
The prognosis in these cases must be therefore guarded; 
for although, imder proper treatment, they generally soon 
recover, yet the feet that it is not uncommon for them to 
give much suffering and anxiety to the patient, should 
cause them not to be too lightly esteemed. 
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Treatment of abrasions of the cornea. — 1£ there is a simple 
abrasion of the cornea, and the patient is seen soon after 
the accident, a drop of castor or olive oil, or cream dropped 
into the eje, will often give temporary relief, and maj be 
repeated eveiy two or three hours for the first daj or two. 
Gentl J closing the e je and applying over it a cotton-wool 
compress with a single torn of a soft roller will give great 
ease, bj effectually excluding the eye from light, and by 
preventing the up and down nlovements of the lid, which 
serve to irritate the abraded surface. If the eye is very 
painftd, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, or 
with a decoction of poppy-heads, and two leeches may be 
applied to the temple. This local abstraction of blood, 
even in a feeble patient, is often pf the greatest service, 
and may be repeated once or twice if necessary. In an 
ordinary case this simple treatment will be sufficient ; but 
if untoward symptoms come on, such as ulceration or 
abscess of the cornea, or if a general ophthalmitis is 
threatened, ];nore energetic measures will be required. 
Warmth and soothing remedies are still best suited. A 
warm belladonna fomentation may be used, frequently 
applying it to the eye with a hollow sponge, so as to 
steam it, and thus relax and soothe the inflamed parts. In 
addition to this, two or three drops of a solution of Atro- 
pine, gr. j. ad Aquee ^j., may be dropped twice a day into 
the eye. If the abrasion becomes converted into an xd- 
cerated surface, and the cornea grows dull, and the aqueous 
turbid, and hypopion follows, tapping the anterior chamber 
with a fine needle, and letting off the aqueous, will ofben 
do good. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as they frequently do, it is usually on 
account of some condition of the patient's health spe- 
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ciallj unfavourable for the repair of injuries. Too great 
plethora, a constitution broken bj drink and rough living, 
ansemia, or one enfeebled from some ezhai^sting cause, such 
as suckling, may retard recovery or induce symptoms dan- 
gerous to the eye. Such conditions of system must regulate 
our constitutional treatment. In the one class of cases 
moderate antiphlogistic treatment will be called for, 
whilst in the other, the patient must be propped up by 
stimulants, and all irritation be allayed by sedatives. 
Opiates in these cases are of the greatiest service, and a 
few minims of the Liq. Opii Sedativ. combined with Liq. 
Cinchonse given three or four times a day will sometimes 
completely change the character of the inflammation, and 
induce a healthy action and a speedy recovery. K it 
should be preferred to give the opiate in one dose at night, 
it should be sufficient in quantity to produce sleep, as a 
single moderate dose will excite rather than tranquillise. 

Case XVI. — Abrasion of the cornea^ followed by ulceration^ 

keratitis^ and hypopion, 

Elizabeth F.,8et.30 — married — a pale and ansemic woman, 
with a languid look and small pulse, came under my care 
on April 25, 1865, on account of the severe pain she had 
been suffering in the right eye consequent on an injury she 
had received a fortnight since. Her husband accidentally 
throat his finger into her eye, and with his naU tore away 
a portion of the epithelium from the surface of the cornea. 
Immediately after the accident she had great pain and 
Jachrymation, which have continued up to the present time, 
the tears feeling, she says, hot and scalding. The pain at 
times has been most intense. Her appetite has been bad, 
and she has been unable to obtain much sleep. 

Present State. — A central patch of the cornea, from 



74 ABRASIONS OF THE CORXEA. 

which the epithelium has been abraded, presents an irre« 
gular ulcerated surface covered with pus. The cornea for 
some distance around the abrasion is cloudy. The aqueous 
is turbid, and there is h jpopion. The injected conjunctival 
vessels form a complete network, and the ciliary zone 
around the cornea is very distinct. She has no appetite, 
and sleeps very badly. Before the accident, she states 
that she had been for some time out of health. Ordered 
Fotus Belladonna) ; and 

Liq. CinchonoB V\xv, 
Uq. Opii sedativ. 11\,vij. 
AquR) ^. Ft. llaust 

To be taken three times a day. 

Under this treatment the eye at once began to improve. 
The pain was relieved by the repeated doses of opium, 
and the ulcerated surface of the cornea assumed a healthy 
action. The patient recovered with a good eye, but the 
site of the injury was marked by a diffused haziness. 

Case XVII. — 'Abrasion of tlie Cornea followed by 

comeO'iritu, 

Margaret F., eet. 46, suckling a child fourteen months 
old, came to the Hospital on August 18, 1865. Three days * 
previously the child she was nursing accidentally struck 
her eye with the blade of a table-knife, which he had 
unseen taken into his hand, and with it had abraded the 
surface of the cornea, scratching away a portion of its 
epithelium. She at once suffered great pain, and the eye 
became intolerant of light, a flow of tears following the 
slightest exposure ; the eye has ever since continued in the 
same painAil and irritable state. 

On examining the eye, an irregular abrasion of the epi- 
thelial surface is seen about the centre of the cornea, and 
around this there is a slight diffused haziness. There is 
hypopion and iritis. She was ordered to wean the child. 
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and to apply the Lotio BelladonnaB to the eye ; and to 
take 

Acid. Nitric dilut. iT\^x. 
Liq. Cinchona) ll^^xv. 
Aquae ^. Ft. Haust. 

Three times a day. 

Under this treatment the patient soon recovered from 

all effects of the injury. 

m 

A Fistula op the Cobkea is a small opening in the 
cornea, which has little or no tendency to close, and 
through which the aqueous humour is constantly oozing. 
It is the occasional result of a penetrating wound, or of 
a penetrating ulcer of the cornea. The original wound or 
ulcer cicatrises up to a certain point, and thenj from some 
special cause, the process of repair ceases, and a minute 
opening through the cornea remains, through which the 
aqueous slowly dribbles. Oftentimes the fistula is so 
minute as to escape a superficial examination. 

Symptoms. — ^The presence of a fistula is suspected when, 
for some weeks or montha after a wound or an ulcer of the 
cornea has apparently healed, the eye continues irritable, 
and with a shallow, or in some instances a scarcely per- 
ceptible anterior chamber, the iris lying almost in contact 
with the cornea. A careful examination will, if a fistula 
exists, detect it, by noticing that the smallest possible drop 
of aqueous keeps exuding from its orifice, and that this may 
be increased by a little pressure with the finger on the 
eye. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with the fingers fin^m 
the globe, and having dried the suspected spot of the 
cornea with a piece of blotting paper, to notice if the 
surface again becomes moist whilst the eye is kept open. 

The causes which tend to produce fistula of the cornea 
are— 

Ist. A ami used and lacerated Wound of the Corned. — 
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After such an injoiyy perfect union of the entire length of 
the wound may fiail, either fiom the contused and lacerated 
edgea of the wound preventing their accurate apposition, 
or fiom some loss of substance occasioned by sloughing or 
ulceration. 

2nd. A Wound of the Cornea accompanied iciih a Wound 
of ihe Lens may be the cause of a fistula of the cornea. — ^The 
lens, cataractous and swollen from the imbibition of the 
aqueous, by its pressure on the posterior surface of the 
iris, keeps up an irritable state of the eye, diminishes the 
anterior chamber by pushing forwards the iris, causes a 
constant drain of the aqueous through the wound, and 
may thus delay its perfect union. 

3rd. A glaucomatous state of the eye. — An increased in- 
traocuhur pressure coming on, as it occasionally does, after 
a penetrating wound of the eye, is sufficient to prevent an 
entire union of the lips of the wound, and thus to establish 
a fistula. When once formed, the increased tension of the 
globe will keep up a constant drain of aqueous through the 
fistula and hinder its closure. 

4th. Occasionally a fistula of the cornea is due to the 
presence of a foreign body within the eye. The corneal 
wound through which it entered fails to unite completely, 
and a fistula is formed which is uninfluenced by treatment. 

Treatment. — ^When a fistula of the cornea is the result 
of a penetrating wound of the cornea with or without 
contusion and laceration, but unaccompanied with a cata- 
ractous lens, or any increased tension of the eyeball, the 
application of a compress to the eye is often beneficial. 
The eye should be closed and a cotton-wool compress 
evenly applied over the lids, and kept in situ either by a 
knitted bandage or by a turn of a roller : if the fistula is 
of recent date, this plaa of treatment will often succeed. 
A solution of Atropine of the strength of gr. j. ad Aqua) Jj. 
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may be dropped twice daily into the eye. It will act as a 
sedative to the eye^ and help to allay the irritation which 
is BO commonly associated with fistnla of the cornea, and 
by maintaining a dilatation of the pupil keep the iris from 
pressing forwards towards the cornea. 

Another plan of treatment is the application of the 
nitrate of silver to the fistulous orifice in the cornea. A 
very fine camel's hair brush, having been moistened in 
water, is to be drawn a few times across a stick of nitrate 
of silver, so as to become coated with it. The hair of the 
brush is then to be screwed to a fine point, and the mouth 
of the fistula touched with it. This application may be 
repeated three or four times, at intervals of two days, if 
it doe^ not excite undue irritation. 

If both these modes of treatment, after fair trials, fail, 
the removal of a portion of the iris by an iridectomy is 
almost certain to cause a closure of the fistula. It has 
been recommended that the iridectomy should be performed 
near to the fistula, or directly opposite to the fistula ; but 
I do not conceive that the exact spot in which it is made 
is of much consequence, as in any part it will equally 
accomplish its object. 

The choice of the site should be rather with reference 
to the part of the cornea which will be most suited for the 
artificial pupil which the iridectomy will make, as where u 
fistula exists there is usually more or less corneal opacity. 
If the fistula is apparently caused and kept up by the 
irritation produced by a swollen cataractous lens pressing 
against the uveal surface of the iris, the lens shoidd be at 
once removed; and this may be accomplished either by 
linear extraction or suction, or by first removing a portion 
of the iris by an iridectomy, and then extracting the lens. 
The special circumstances of the case will indicate the 
choice of the operation. {Vide " Traumatic Cataract.") 



78 LEUCOMA OF THE CORNEA. 

When the fistula is the result of a glaucomatous state 
of the eye, supervening on a wound of the cornea, there can 
be no hesitation about the propriety of at once performing 
an iridectomy, as, until the tension of the eye is restored 
to its normal standard, the fistula is sure to continue, and 
at present we know of no certain means of reducing 
increased intraocular pressure except by this operation. 
But this glaucomatous state of the eye vdth fistula of the 
cornea is oftentimes associated with, and dependent on, 
traumatic cataract. In such a case, if the lenticular 
matter has not been thoroughly macerated by the aqueous, 
but is gummy and tenacious, it will be wise to remove a piece 
of the iris to relieve the tension, and to leave the cataract 
to be dealt with at a future period. If, however, after the 
excision of a portion of the iris, the lens is found to be 
soft and diffluent, it is best at once to remove it with sb 
suction curette, or to let it run oflF through the wound on 
an ordinary curette, as in linear extraction. 

Leucoma op the Cornea. — A leucoma is a dense 
white opacity of the cornea, caused by the loss or de- 
struction of a part gf its substance, the gap thus made 
being replaced by cicatrix tissue, which is opaque and 
white, instead of transparent and colourless, like healthy 
cornea. It is often the result of an injury, but more fre- 
quently it is occasioned by inflammation and deep ulcera- 
tion induced by other causes. It is irremediable. No me- 
dicinal agent will transform the opaque into transparent 
tissue. Many remedies have been tried and recommended, 
but none are of any avail. You might as well attempt by 
local applications to obliterate the scar of a severe bum 
on the surface of the body, as to restore transparency to a 
leucoma. I have merely alluded to it, as the surgeon is 
often consulted as to whether some means cannot be 
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adopted to remedy such a deformity. In all cases where 
it exists, the patient ought to be well satisfied that his eye 
has made sach a comparatively good recovery ; for it is in- 
dicative of the severe inflammation and consequent danger 
to which it haa been exposed. With the leucoma there is 
often some alteration in the shape of the pupil, from a 
portion of the iris having become adherent to the cica^- 
trix ; in such ca^es the ulcer which had caused the leucoma 
had peneti-ated the cornea, and when the aqueous escaped 
through the aperture, either the iris had been dragged into 




the wound, or else, falling forwards, its anterior surface had 
contracted adhesions to the granulations, which were after- 
wojrds to be converted into the cicatrix tissue. Like all 
cicatrices, a leucoma after its formation undeigoes a cer- 
tain amount of contraction, and a corresponding diminution 
in size. This takes place slowly, and may extend over 
two, three, or more years. If the leucoma is near the 
inai^in of the cornea, and the space opposite the pupil 
is clear, the sight will be but slightly affected by it, al- 
though as a rule a certain cloudiness of the cornea usually 
extends beyond the leucomatous patch ; but if the leucoma 
is central, so as directly to interfere with vision, an arti- 
ficial pupil may be made in that part of the eoniea which 
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is the clearest, and of the most normal cmrature. One evil 
result of a leucoma is the effect it sometimes has in alter- 
ing the cnrvuture of the cornea : by changing the cmre 
of that portion of the cornea which is transparent, in 
either the vertical or the horizontal meridian, it renders the 
eye astigmatic — a defect which may now be neutralised to 
a great extent by a cylindrical glass. 

Nebula oe Cloudiness of the Cobnea is one of the 
results of an injury whic)i has caused a traumatic cor- 
neitis, although a similar state may follow inflammation 
of the cornea brought on by other causes. A nebula 
may be limited to a portion of the cornea, or it may be 
irregularly diffused over its whole surface, one part of it, 
however, being usually more hazy than another. When 
it is directly over the pupil, even though the nebulosity 
is slight, and the pupil can be distinctly seen, yet the 
sight of the eye will be very materially affected by it, 
oftentimes to an extent apparently quite out of proportion 
to the opacity. Nebula of the cornea, in many cases, is 
due to an interstitial deposit of lymph in the true corneal 
tissue ; whilst in other instances, it is produced by the 
reparation of a breach, caused by a superficial ulceration 
and the formation of a layer of cicatricial tissue, which, 
from being extremely thin, is semi-transparent, and thus 
diffei*s in appearance from the dense white leucoma. The 
former kind of nebula is often much ameliorated by time 
and treatment, but the latter is unaffected by any local 
applications. 

In the treatment of nebula of the cornea no stimulating 
application is of any service whilst the eye is irritable, or 
so long as there is any degree of photophobia. Soothing 
treatment must be adopted until all irritation has passed 
away ; and the eye should be allowed to remain for at least 
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five or six months perfectly quiet before any local remedies 
are employed. It is often astonisliing to vdtness how 
much clearing of the cornea will be effected by the natural 
restorative power of the patient, if it is unthwarted by 
drops into the eye ; but this will only go on for a certain 
time, and then the opacities wiQ appear to become sta- 
tionary, and no further improvement will take place. It 
is at this period that medicinal treatment is often of 
use, by exciting a renewal of that reparative action which 

m 

has abready done so much. Numerous remedies are 
vaunted as of service for removing or diminishing nebuke 
of the cornea, but I believe that none are specific, and 
that the benefit which may result from the use of any 
of them is solely due to their acting as a slight irritant, 
and by their stimulating the absorbent vessels of the 
cornea to an increased activity. 

The applications to the eye which I have found of the 
most service have been: 

1st. Aweak solution of the Hydrarg. Bichlorid., of the 
strength of gr. j. ad Aquse J^y* 5 ^^ or three drops to be 
dropped into the eye twice a day. This remedy is ofben a 
powerful irritant ; and if the eye resents its use by becoming 
inflamed, or painful, it should be at once stopped for a time. 

2nd. Drops of the 01. Terebinth, c. 01. Olivae. I have 
often seen much good follow the use of these drops. At 
first they should be used very weak — 01. Terebinth, ^ss. 
01. 01iv8B 3 VJ.-3 viij. — but if the eye is found tolerant, the 
strength may be materially increased. 

3rd. The dusting of calomel into the eye, every or every 
other morning, in many cases exerts a beneficial influence 
over the nebula. It acts as a slight irritant for a short 
time after its introduction into the eye; but this soon 
passes away, and it then ceases to give the patient any 
annoyance for the rest of the day. 
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4th. I have seen decided improvement take place under 
the steady nse of a slight stimulating application, such as 
Zinci Sulphatis gr. ij. ad Aquse ^j. ; or of Argenti Nitratis 
gr. j. ad Aquse ^j. The drops should be dropped into the 
eye night and morning. Care should be taken that the 
solution of the nitrate of silver to the eye is not continued 
for too long a time, as its persistent use, even when very 
diluted, is apt to cause discoloration. 

5th. A solution of the iodide of potassium has long 
enjoyed a reputation for the influence it has over opacities 
of the cornea. I have often used it, but I think that the 
power which is ascribed to it is very problematical. There 
are many other remedies for the treatment of nebula of 
the cornea, which I will only allude to. Their use has 
the sanction of good names, and may be therefore con- 
sidered in some cases as worthy of trial. 

Dr. Mackenzie, of Glasgow, speaks highly of the vapour 
of hydrocyanic acid. Ho says : " I have witnessed good 
results from its use in many cases of speck, especially in 
nebula consequent to comeitis. It is to be applied by 
opening the eye for a few minutes into a small phial, the 
mouth of which is shaped as an eye-cup, a few drops of 
the concentrated acid being previously placed at the 
bottom of the phial." * 

The vinum opii has been recommended to be dropped 
into the eye two or three times daily. A solution of the 
Sulphate of Cadmium (gr. j.-iv. ad Aquse 5J0>t or of the 
Sulphate of Copper (gr. ij. ad Aquse 5J0> ^^^ ^^^^ spoken 
of with favour, but especially the former. 

The hydrarg. nitric, oxyd. is said to be very useful in 
cases of nebula of the cornea. 

* Mackenzie on the Diseases of the Eye, 4th edition, pages 639 and 428. 
t Lawrence on Diseases of tiie Eye ; edited by Isaac Hays. 
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It lias been prescribed in two ways, as a powder and as 
an ointment. 

As a powder it is recommended to be diluted with loaf 
sugar — ^from lialf a drachm to a drachm of the Pulv. 
Hydrarg. Nitric. Oxyd. to one ounce of finely-powdered 
loaf sugar.* A little of this powder is to be dusted or 
blown into the eye once every, or every other day. 

When used in the form of an ointment, it should be of 
the strength of Pulv. Hydrarg. Nitric. Oxyd. gr. iij.-v. ; 
Unguent. Cetacei 5J. A small piece of this ointment, 
about the size of a large pin's head, should be introduced 
between the lids, on the end of a probe, about three times a 
week. There are yet other remedies which have been 
extolled, but I have named sufficient for an ample selection 
if the one first tried should fail. 

In some cases of nebula of the cornea, the cloudiness is 
limited to the central portion, so as to be opposite the 
pupil, whilst the rest of the cornea is perfectly clear. In 
such eyes great improvement of sight will be derived fipom 
making an artificial pupil, so as to bring the new pupil 
opposite that part of the cornea which is transparent and 
healthy. 

Aetipioial Pupil. — To gain the fuU benefit which an 
artificial pupil will afford in properly selected cases, the 
cornea should be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most effective. In examining the cornea, 
the two points to be noted are,, fijrst, its transparency, and 
next, its curvature : — that part should be selected which is 
the most transparent, and which has the most normal curve. 

♦ Mackenzie on the Eye. 
g2 



84 ARTIFICIAL PUPIL. 

In cases of leucoma or nebula of the cornea, one of the 
following operations may be performed for the formation 
of an artificial pnpil, according to the special indications 
which the eye may present. 

let. By the removal of a portion of the iris. 

2nd. By the operation of iridodesis or ligature of the iris. 

3rd. By incision of the iris. 

Ist. To make an Artificial Pupil by the removal of a piece of 
Iris. — The patient lying on a couch, a spring stop speculum, 
fig. 13, is to be introduced between the lids, so as to keep 
them apart. The operator, standing behind the head of 
the patient, with one hand seizes the conjunctiva and sub- 
mucous tissue of the eye with a pair of forceps, so as to 

Fio. 13. 




steady it, whilst with the other he makes an opening in the 
Fio. u. extreme margin of the cornea with a broad Fio. is. 
needle, fig. 14. Having completed the inci- 
sion, the broad needle is to be withdrawn, and 

• 

the eye being still held by the forceps, a 
Tyrrell's hook, fig. 15, isto be passed sideways 
through the corneal wound, into the an- 
terior chamber, and onwards across the iris 
to the pupil, when it is to be turned with 
the hook downwards, so as to catch the 
pupillary- edge of the iris, and then to be slowly 
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and carefdllj withdrawn from the eye. When the hook 
approaches the opening at the margin of the cornea, 
it must be again tamed on its side, or a difficulty wiU 
be experienced in getting it out of the eye. As soon as the 
iris is drawn from the eye, the assistant should cut it off 
close to the cornea with one snip of a pair of fine scissors. 
The operation is now finished, and the speculum should 
be removed from the eye ; the lids should be closed, and 
a fold of wet linen laid over them. 

This operation is only applicable to those cases* where 
there is a pupil, or at least a portion of one, to the free 
edge of which the hook can fasten itself. When the 
pupillary portion of the iris ha* been so drawn into the 
leucoma, that the pupil is either obliterated, or made so 
small that it would be difficult for the hook to catch its 
fi^e margin, a different proceeding should be followed. 
The opening in the cornea should be made sufficiently 
large, either with a broad needle or vdth a lance-shaped 
iridectomy knife, for a pair of iris forceps to be easily in- 
troduced through the wound. When within the anterior 
chamber, the blades of the forceps should be opened, and 
made to grasp a portion of the iris, which should be then 
drawn out through the corneal incision, and cut off with 
a pair of fine scissors. 

To make cm Artificial Pupil 6y IridodesiSy or Ligature of 
the Iris, — This operation was first suggested and practised 
by Mr. Critchett, who published an account of it in the 
Boyal London Ophthalmic Hospital Beports, vol. i. page 
220. It may be performed as follows : — The patient lying 
on his back, a spring stop specultmi is placed between the 
lids, and the operator with one hand lays hold of the 
conjunctiva of the eye with a pair of forceps, to fix it, 
whilst with the other he makes an opening with a broad 
needle through the extreme margin of the cornea. A 
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sufficiently large incision baring been made Tor the intro- 
duction of the hook, or the forceps, or whatever instnunent 
is to be used to seize the iris, the broad needle is with- 
drawn, and a small loop of fine silk, a, fig. 16, is then laid 




over the woond. If the hook, fig. IS, ia the instmment 
selected, it is introduced by the corneal wound into the 
anterior chamber, passing through the loop of silk ; and 
having been made to catch the pupiUarj edge of the iris, 
it is slowly and carefully drawn out of the eye, drawing 
with it the piece of iris it has hold of into the loop of 
silk, which had been placed over the incision at the margin 
of the cornea. As soon as the piece of iris is within the 
loop, the aflBiBtant, with a pair of cilia forceps, fig. 17, in 

Fio. IT. 



each hand, seizes hold of its two ends and draws them 
firmly together, so as to cause the strangulation of the 
protruded portion of iris, and at the same time to prevent 
its slipping back, through the incision, into the anterior 
chamber. The two ends of the ligature may now be cut 
ofi", but one end should be left longer than the other, for 
the convenience of catching hold of it with a pair of for- 
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ceps, if, with the resecretion of the aqueous, it shonld be 
drawn within the corneal wound. 

It is a matter of importance not to make the incision 
in the margin of the comeii too large, as although at the 
time it facilitates the operation, yet*, as the aqueous is 
restored, the piece of iris, with the ligature on it, itiay be 
sucked back into the anterior chamber. I have seen this 
accident happen two or three times, but on each occasion 
one end of the ligature had been left so long, that it was 
easily caught with the forceps, and drawn out of the eye, 
and no unpleasant symptoms followed. 

It is often a question whether a hook, or a pair of iris 
forceps, should be used to seize hold of the iris, prior to 
drawing it out through the incision at the margin of the 
cornea. In many cases, the choice of the instrument is 
immaterial, either will answer equally well ; but occasion- 
ally it is desirable only to enlarge the old pupil, and to 
leave the pupillary border uninjured. In such cases the 
iris or the conular forceps should be. used, as they can 
be made to grasp the iris with accuracy near the margin 
of the cornea, and to draw out only just sufficient of it 
to be £a.stened by the ligature. In this manner the shape 
and position of the pupil may be changed, without inter- 
fering much with its free pupillary edge. It is, indeed, to 
those cases where it is desired to leave as much of the 
pupillary edge as possible, that the operation of iridodesis 
is specially fitted. 

For the majority of cases where an artificial pupil is 
required in leucoma or nebula of the cornea, I prefer 
making it by the removal of a piece of iris close up to 
the extreme margin of the cornea. 

To make an Artificial Pupil by Incision of the Iris. — This 
operation is only suited to a special class of cases : those 
eyes in which no trace of a pupil remains, the iris appear- 
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ing as a plane surface stretched tightly from the cicatrix 
to the circumference of the cornea, and in which there is 
no lens. Such a condition of eye is occasionally met with 
after a penetrating wound of the cornea, which has in- 
volved the lens, and 'also caused a sufficiently large prolapse 
of the iris to draw the pupil into the wound ; or occasionally 
it is seen after an ordinary corneal flap extraction of cata- 
ract, which has been followed by a prolapse of the iris ; or 
after an operation for cataract, in which a large piece of the 
iris hBB l)eeneici8ed,bntwMch haa terminated unfevouiably 
from subsequent inflammation closing the pupil, and causing 
the iris to be drawn up to the cicatrix in the cornea. 

A broad needle is to be passed through the cornea into 
the anterior chamber, and along the plane of the iris, to 
the point where it is desired to make the new pupil ; it is 
then to be turned with its edge and point towards the iris, 
when, by suddenly depressing the hand, the needle is made 
to penetrate the iris, and to cut a small slit across its fibres. 
The needle is then to be withdrawn, and if the iris is 
healthy, the edges of the incision will at once retract, and 
a good pupil will be formed. If, however, owing to the 
iris having lost its natural elasticity, the edges of the cut 
should &il to retract so as to form a new pupil, a Tyrrell's 
hook should be introduced through the opening in the 
cornea abeady made with the broad needle, and having 
caught one edge of the incision in the iris, it should be 
gently drawn out of the eye, and the piece of iris it brings 
with it cut off with a pair of fine scissors. 

Opacity op the Cobnea peom Lead. — This is a form of 
opacity of great importance to recognise, as it admits of 
very considerable relief, .and in many cases of complete 
cure. It may be said to be the result of treatment rather 
than of injury or disease. It is occasioned by the use of 
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a lead lotion when the cornea is ulcerated or abraded; 
the lead is deposited on the snrface as a carbonate, pro- 
ducing a milky-white patch, which is often sufficiently 
opaque to occlude either the portion of iris or the pupil 
which lies behind it. 

The treatment consists in removing the layer of lead 
deposit which has coated the abraded sur£ax^ of the cornea. 
This may be done with a small knife curved convexly on 
its cutting edge, a« in fig. 18. A Bpecnlnm being intro- 
duced between the lids, the operator with one hand 
fixes the eye with a pair of forceps, whilst with the other 
he gently scrapes the whitened surface of the cornea 
with the knife, until, having detached the epithelium, he 
comes down to the thin coating of lead; steadily but 
gently scraping, he will generally succeed in de- Pio. is. 
taching all that is required. Where the lead is 
rather thickly deposited it will chip off in filmy 
scales, but where it is very thin it has to be scraped 
off as fine powder. It is well, if possible, to remove 
the whole of the lead deposit from the cornea, 
though in some ca^es this cannot be readily ac- 
complished ; but care should be always taken to 
clear thoroughly that portion of the cornea which 
is opposite to the pupil. When the operation is 
completed, a few drops of olive oil should be 
dropped into the eye, and a fold of wet lint laid 
over the closed lids. The oil may be afterwards dropped 
two or three times a day into the eye if it gives ease. The 
operation should be performed under chloroform, as it is 
exceedingly painful, and perfect stillness on the part of the 
patient is absolutely necessary. A certain amoimt of irri- 
tation will follow the operation ; but if it is carefully per- 
formed the case is almost certain to do well. If the eye 
should continue for several days painful and irritable, two 
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leeches to the temple, and a lotion of belladonna to the 
eye, will generaUy suffice to remove all discomfort. 

The following case is a good illostration of an opacitj 
from lead. 

Case XV 111. — A bricklayer came under my care at the 
Middlesex Hospital, January 9, 1866, on account of a dense 
white patch on the cornea of the right eye. It was iire- 
gular in outline, of milky whiteness, and occluded entirely 
the lower and outer half of the pupil, and that portion of 
the iris in front of which it was placed. 




The history the man gave was, that on the 4th of Novem- 
ber previously, some chalk lime was splashed in his eye. 
The eye was very painful, and he obtained for it some 
whit« lotion, which was undoubtedly one containing lead, 
and this he had sedulously applied ever since. 

From the man's account it may be fairly concluded, that 
after the introduction of the lime into the eye the cornea 
became ulcerated, and in his steady perseverance in the 
use of the white lotion, he succeeded in depositing on the 
abraded sorface a coating of lead. 

On January 10, I peribrmed the operation I have de- 
scribed, and succeeded in removing the whole of the white 
patch. A portion of it chipped off in fine white scales ; the 
rest was removed by steady scraping. The eye continued 
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irritable for five or six days afterwards, but he was 
able to leave the hospital, and resume his employment on 
January 23. 

A StaphyIjOHA of the Cobnea is a projecting forwards 
or bulging of the whole or a part of the cornea, or of the 
new tissue which supplies its place when a part or the 
whole of it has been destroyed by injury or disease. We 
have an example of a simple staphyloma of the cornea in 
what is called conical cornea, where the centre of the 
cornea, becoming thinned from disease, yields before the 
pressure from within, and assumes a projecting conicity. 

Our present inquiry, however, includes only those forms 
of staphylomas which may be the result of injury, though 
similar staphylomas may also be occasioned by disease. 

A staphyloma of the cornea may be either partial or 
complete; that is to say, it may be limited to a small 
portion, or it may involve the whole of the cornea or the 
new structure which represents it. 

Paetial Staphyloma op the Cobnea. — ^When a portion 
of the cornea has been destroyed by sloughing or ulcera- 
tion, its place is made good by cicatrix tissue, which is 
more or less white and opaque, and in many cases incapa- 
ble of resisting the normal outward pressure of the parts 
within the eye ; slowly yielding, it bulges and forms an 
xmsightly prominence on the cornea, fig. 20. A partial 
staphyloma of the cornea differs both in its formation and 
appearance from what is called a leucoma, altHough a 
leucoma may become staphylomatous. In the formation 
of a true leucoma, there is often a great loss of corneal 
tissue, and very frequently perforation ; but the perforation 
is generally very small, a mere pin-hole, through which 
the aqueous escapes, and to which point the iris, having 
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fallen forwards, becomes a.dlierent ; but it does not osnall; 
bnlge through the aperture, or, if it does, it is to a very 
trifling extent : there is no absolute prolapse. The internal 
or posterior elastic lamina of the cornea is but little affected 
in the formation of leucoma, excepting at the mere point of 
perforation ; so that, though a lai^ piece of the cornea may 
have been destroyed, yet the gap which has been made is 
somewhat ftmnel-sfaaped, and the sides are bevelled to the 




nunuL mrtaunui or 



point of perforation at the bottom of the nicer. The strength 
of the cornea in such a case is comparatively but little 
weakened ; a new tissue is developed, and a dense white 
leucoma is formed, which is even with the surface of the 
cornea, and assumes, to a certain extent, its curvature. 
Sach a leucoma does not bulge and become staphylomatous. 
In partial staphyloma the case is different. By alcera- 
tion or sloughing, an aperture is made in the cornea ; the 
internal opening is lai^, and the iris, falling forwards mih 
the gush of aqueous, either prolapses, or else bulges so as 
to fill up the wound to the level of the external sur&ice of 
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the cornea. An effort to repair now follows; the pro- 
traded iris is coated with lymph, which is ultimately Con- 
rerted into a cicatrix tissue, and the wound is closed ; not, 
however, by a dense cicatrix, as in leucoma, but by iris 
coated externally by the thin membrane which has been 
organised from the lymph which covered it. Such a struc- 
ture is inelastic, and has not the resisting power of the 
portion of cornea which it has replaced ; it yields before the 
pressure from within the eye, and becomes staphyloma- 
tous. As the bulge increases in size, it drags the iris with 
it, drawing also upon the iris which is at a distance from 
the cicatrix, and approximating it towards the cornea. 
Between the leucoma, which remains stationary as a white 
patch on the surface of the cornea, and the partial staphy- 
loma I have described, there are many gradations, from the 
mere elevation of the surface to the actual staphylomatous 
bulging, which continues to increase, and ultimately to 
interfere with the free motions of the lids over it. I believe 
that these different conditions may in a great measure 
be accounted for — 1st, by^the size of the perforation made 
in the cornea ; 2nd, by the extent to which the posterior 
elastic lamina was involved ; and Srd, by the amount of 
iris which was prolapsed ; but some allowance must also 
be made for the reparative powers of the patient, as 
the condition of health always exercises an important 
influence on the formative process. 

Treatment of partial Staphyloma, — In the large majority 
of these cases, the iris being involved in the staphyloma 
to a greater or less extent, the pupil is drawn towards 
it ; or, if the staphyloma is near the centre of the cornea, 
the pupil may be almost directly behind it. The sight 
of the eye is therefore always seriously affected, and in 
some cases all vision, except the perception of light and 
dark, destroyed by it. 
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The objects to be accomplished in the treatment of 
partial staphyloma are : Ist^ to arrest the progress o^ and^if 
possible, to diminish the bulge ; and 2n.d^ to restore some of 
the lost sight to the eye. Both of these conditions may 
be often attained by the operation of iridectomy : — ^by the 
remoYal of a piece of iris opposite to that portion of the 
cornea which is in the most healthy state, an artificial 
pnpil IB made, and if the fondns of the eye is sound, and 
the transparency and cmratore of the cornea opposite the 
new pupil tolerably good, usefhl sight will be regained. 
But the removal of a piece of the iris by iridectomy 
exercises an important influence in rliminiflliiTig the tension 
of the globe, and to this must be attributed the beneficial 
effect which this operation so frequently produces on the 
staphyloma. In cases of partial staphyloma which have 
occurred in my own practice, and in others which I have 
witnessed in Mr. Bowman's and Mr. Critchett's, where an 
iridectomy has been performed, the bulging has certainly 
not increased after the operation ; and in some instances it 
has decidedly receded. Undoubtedly the great success of 
the operation depends upon its being performed at an early 
date — as soon as possible after the first indications of 
staphyloma have become manifest, but not until the eye 
is in a perfectly quiescent state, and all symptoms of iiri- 
tabiliiy have completely passed away. 

No attempt should be made to shave off the staphyloma, 
as if it succeeds in reducing the prominence, it will fiiil in 
restoring any sight to the eye, and it may prevent the 
possibility of any future operation to regain vision by the 
formation of an artificial pupil. 

CoKPLETE Staphyloma of the Coekea is a. bulging of 
the entire structure which has replaced the original cornea 
after it has been destroyed by ulceration or sloughing. 
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induced either by accident or diaease. Wlien the cornea 
has been thus destroyed, the whole plane of the exposed 
iria may be seen coated with a film of lymph ; this, after 
a while, will become organised and conrerted into a blnlBh- 
white cicatrix tissue, to which the iris will be firmly 
adherent, and the breach will thna be closed. One of two 
erente wiU now happen; either the eye will gradnaUy 
shrink, and cease for a time to give trouble, or it will 
become staphylomatous. If the case is seen at a very 
early date, inuuediately after the cornea has been de- 




V>wi<f<^ 



stroyed, the lens will be often found lying in the centre of 
the pupil, perfectly transparent, and projecting slightly 
forwards ; unless, as indeed frequently happens, it has 
been shot out from the eye at the moment that the cornea 
gave way. If this has not teJcen place, it is always wise 
to remove the leiw by gently lifting it away with the point 
of a needle, as after the lens has gone, the cicatrisation 
will be more rapid, and the probability of a staphyloma 
following, will be materially diminished. Should the eye 
be first seen at a later period, when the staphylomatous 
bulging is recent, and the new tissue which occupies the 
corneal space ia yet but imperfectly formed, it is still a wise 
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course to endeavour to remove the lens, and this may be 
done by an operation lately suggested by Mr. Bowman, 
and practised by him in several cases with success. A 
broad needle is passed through the most prominent part 
of the staphyloma in the direction of the lens, so as to 
penetrate its capsxde, and the lenticular matter is freely 
broken up. The needle is then withdrawn, and through 
the aperture it has made, a curette is introduced, and as 
much of the lens matter as is sufficiently soft and diffluent 
is allowed to escape from the eye along its groove. The 
puncture made with the broad needle may be repeated 
every two or three days until the prominence of the sta- 
phyloma is reduced. Under this treatment the staphy- 
loma will gradually subside, the cicatrix of the cornea will 
become a firm and resisting one, and a certain amount 
of shrinking of the eye will probably follow, so that the 
patient will in due time be able to wear an artificial eye 
withont any further operation. 

The formation of a complete staphyloma is thus seen to 
be greatly influenced by the presence of the lens within an 
eye, in which the whole or greater part of the cornea has 
been destroyed by sloughing or ulceration ; the eye having 
lost much of its anterior support, the pressure from behind 
causes the lens to bulge forwards, and in this position it pre- 
vents the formation of the firm contracted cicatrix, which 
would, as a rule, take place if it were removed. The new 
tissue which is developed over the lens and iris to occupy 
the place of the cornea, is incapable of resisting the pressure 
which is made upon it frK>m within the eye ; its entire sur- 
face soon begins to yield, and an unsightly staphylomatous 
projection is gradually formed, which will often continue to 
increaseuntilit seriously impedes the free motions of thelids. 

A complete staphyloma of the cornea may, and occasion- 
ally does, occur after the lens has been removed ; but the 
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tendency to its formation is greatly lessened by its 
removal. 

After a staphyloma of the cornea has been fully formed, 
the extraction of the lens will not exert any beneficial in- 
fluence in diminishing its size. 

For the production of a complete or general staphyloma 
of the cornea, it is not necessary that the whole of the 
cornea should have been destroyed; it is often sufficient if 
the central two-thirds have giren way. A large central 
staphyloma will be formed, which will so drag on the mar- 
ginal portion of the cornea that it will become blend^ in 
the general prominence, and the small circumferential 
margin of free iris will be drawn into close contact with 
that part of the cornea which is not absolutely involved in 
the disease, and aU appearance of the anterior chamber 
will thus become obliterated. 

Oftentimes in staphyloma of the cornea, that portion of 
the sclerotic which surroiAids the cornea, and is known as 
the ciUary region of the eye, becomes thinned, staphylo- 
matous, and drawn into the general bulging of the new 
corneal tissue, so that it seems to be continuous with it. 
To this condition of the eye, the term corneo-sclerotic sta- 
phyloma has been applied. 

Treatment of Complete 8taphy1/yina of the Cornea, — The eye 
for all visual purposes is for ever lost, and the patient seeks 
advice, either to be relieved of the unsightly prominence 
which, if the stapHyloma is large, keeps up a continual an- 
noyance by the impediment it offers to the up and down 
movements of the lids ; or else, on account of the disfigure- 
ment it occasions, he desires to have it so reduced that he 
may be able to wear an artificial eye. The question, then, 
resolves itself into whether it is better to abscise the front 
of the eye after the manner recommended by Mr. Critchett, 
or to remove the eye altogether ? 

H 
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For a complete staphyloma of the cornea, the operation 
of abscission is appropriate, as it should only be performed 
on those lost eyes, in which it may be hoped that the 
fundi are healthy. Where there is pre-existing disease of 
the choroid or retina, deep hsemorrhage is likely to follow 
the removal of the front of the globe, which may necessitate 
the immediate excision of the rest of the eye ; or if the 
operation is completed, and the bleeding arrested, a 
troublesome suppuration of the stump is almost certain to 
follow. If the operation of abscission is properly per- 
formed, and the case does well, a good stump is formed 
on which an artificial eye may rest, and the deception 
becomes almost complete, for the natural fulness of the 
orbit is preserved, and the movements of the artificial eye 
in concert with the sound one are perfect. But, on the 
other hand, it must be considered that in leaving the 
whole of the posterior part of the globe, we have lefl 
behind a sclerotic ci^p, containing portions of the vascular 
tissues of the eye, the retina and choroid ; and that tJiose 
destructive changes which so commonly take place between 
these structures in lost eyes, after the lapse of many years, 
may also occur here, and eventually prove a source of 
much suffering, if not of actual danger, to the other eye. 

My own feeling is, that to the wealthy, where personal 
appearance is a source of serious moment, the operation of 
abscission is most valuable, as the patient can keep a watch 
over the stump, and , seek medical aid the moment any 
unpleasadt symptoms arise ; so that if at any time it should 
give trouble or become dangerous to the other eye, it can 
immediately be removed. To the poor, however, where 
safety stands so much before symmetry, and where neglect 
of early symptoms is the rule rather than the exception, it 
is better to remove the staphylomatous eye entirely, rather 
than to abscise the front of it. 
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The recovery from the operation of excieion of the eye in 
more rapid than after abscission, and the patient is able 
sooner to wear, with good effect, an artificial eye. 

The operation of abBcission of the eye was first described 
by Mr. Critchett, in the 1st chapter of vol. iv. of the 
Boyal London Ophthalmic Hospital Reports. I qnote his 
own description of the mode of performing it. " The 
patient being placed under the influence of chloroform, the 
staphyloma is freely exposed by means of a wire speculiun ; 
a series of four, or rather fire, small needles, with a semi- 
circular cnrve, ate passed throagh the mass, about equi- 
distant from each other, and at such points as the lines of 
incision are intended to traverse, fig. 22. 

" These needles are left in this position, with both extre- 
mities protruding to an equal extent from the staphyloma. 
The advantages gained by this part of the proceeding 




are; — Ist. That a small quantity of the fluid parts of the dis- 
tended globe escapes, thus diminishing pressure, and pre- 
venting a sudden gush of the contents when the anterior part 
is removed. 2nd. That the point* of emergence indicate 
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the line of incision. Srd. That the presence of the needles 
prerentB or rather restnuBB, to some extent, the escape of 
the lens and Titreoos homour, after the anterior part of 
the staphyloma has been removed. The next stage of the 
proceeding is to remove the anterior part of the staphy- 
loma. This requires some judgment and modification in 
size and form, in accordance with the extent of the en- 
largement, so as to leave a bulb. Hy naoid plan is to 
make an opening in the sclerotic, about two lines in extent, 
just anterior to the tendinous insertion of- the external 
rectus, with a Beer's knife. Into this opening I insert 
a pair of small probe-pointed scissors, and cut out an eUip- 
tical piece just within the points where the needles have 
entered and emerged. The needles, armed with fine blacb 




silk, are then drawn through, each in its turn, and the 
sutures are carefully tied, so as to approximate as closel}' 
as possible the divided edges of the sclerotic and conjunc- 
tiva, fig. 23. The operation is now finished ; the speculum 
may be removed so as to allow the lids to close, and wet 
lint may be applied to keep the parts cool." 

Unless this operation is carefully performed, there is apt 
to be a projecting comer, at oBe or both of the extremities 
of the cicatrix. Such a result is a serious impediment to 
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the proper fitting of an artificial eye, and may require a 
second operation to remedy it. 

Treatment of Staphyloma of the Cornea by Seton, — For 
the purpose of reducing th^ bulge of the staphyloma, 
so that an artificial eye may be worn, Yon Graefe has 
recommended that a silk thread seton should be passed 
through the most prominent part of the staphyloma, with 
the view of inducing a suppurative inflammation, and a 
subsequent shrinking of the globe. 

The follovnng is an abstract from Yon Graefe's article 
entitled " The setting up of a suppurative choroiditis for 
the preservation of the globe,'* * in which the operation 
is described: — An ordinary double silk thread is passed 
through the vitreous humour, so as to include the coats of 
the eyeball, for the width of four or fiye lines within the 
suture. It should not be drawn tight, so as to cut the 
tissues and allow a gradual escape of the intra-ocular 
fluid, but only tied in a slack loop to keep the thread in 

position The thread should not be passed 

through thinned portions of the coats, because in those 
parts the choroid is atrophied, and. will not give a fit 

material for the production of suppuration 

As to the direction of the thread, it is most conyenient 
to run it parallel to the margin of the cornea. The 
counter-puncture is thus most easily made, and in this 
situation the parts are less disposed to conjunctival 
chemosis than when the puncture is made farther back. 
But the direction of the thread is not of much importance* 
The ends of the silk are to be cut off close to the knot, 
and the lids kept closed by a piece of strapping or a lightly 
applied compress. In from sixteen to thirty-six hours 
an acute choroiditis is set up, vnth chemosis and enlarge- 

* Arcliiv fur OphthaU vol. ix. part ii. pp. 106-109. 
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ment of the globe, and the seton is then to be withdrawn. 

Fomentations and poultices may be applied to relieve un- 
easiness. In from three to eight days a diminution of the 
symptoms will occur, and atrophy of the globe will shortly 
follow. 

C1LLA.BT Staphtloma, OB Staphyloma of the Sclebotic, 
as it is commonly called, is a staphylomatous projection of 
the sclerotic in the ciliary region of the eye. It consists of 
a series of grape-like bolgings, with such a thinning of the 
sclerotic coat, that the dark colour of the ciliary processes 
with which it is in contact is distinctly seen through it. It 
may be limited to a part, or it may involve the whole of 
the ciliary region of the eye. 

Ciliary staphyloma may be the result of injury, or 
disease. In the majority of cases it is dependent on a 
chronic form of choroido-iritis, accompanied with a gra- 
dual wasting of the sclerotic in the immediate vicinity of 
the ciliary processes, so that it loses its normal power of 
resisting the outward pressure from within the eye, and, 
slowly yielding, a dark irregular nodulated prominence is 
developed. 

As the result of an injury to the eye, ciliary staphyloma 
may be produced in two ways. 

1st. It may be the direct sequence of a rupture of the 
sclerotic, and especially when there is also associated with 
it an extensive prolapse of the iris and choroid. After 
such an accident, it fi^uently happens that the margins of 
the wound are prevented from falling into apposition by the 
prolapse which bulges between them. Over the surface of 
this, lymph is subsequently effused and afterwards organ- 
ised ; a thin cicatrix tissue is ultimately formed over the 
protruded iris and choroid witli which it is blended, but a 
staphylomatous projection is left in the immediate sit<^ of 
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the wound, which seldom recedes, if it does not afterwards 
increase. 

2nd. Ciliary staphyloma may occasionally be the indirect 
result of an injury to the eye. The chronic choroido-iritis, 
with thinning of the sclerotic in the ciliary region, which 
has been the iomiediate cause of the staphyloma, may have 
originated in some distant injury. The acute inflammatory 
symptoms which were primarily induced, instead of com- 
pletely subsiding, may have drifted into that low form of 
choroido-iritic inflammation, which so often ends in blind- 
ness and deterioration of the tissues of the eye. 

The prognosis of ciliary staphyloma is always most un- 
favourable; even when slight, there is considerable im- 
pairment of vision ; but the danger to be apprehended is 
that it will increase, and as it enlarges all sight will be 
destroyed. 

Treatment. — For the ciliary staphyloma which is pro- 
duced by a rupture of the sclerotic, I know of no remedy. 
The sight which such an eye retains, even when the staphy- 
loma is small, is usually very limited ; but if it is suffi- 
ciently large to interfere with the free movements of the 
lid over it, the eye is generally blind. When an eye thus 
completely lost for ^aJl visnal purposes is unseemly in 
appearance, and troubles the patient, the best treatment 
is to excise it. ff, however, a ciliary staphyloma is 
dependent on disease, no matter whether it has originated 
from constitutional causes, or from some remote injury to 
the eye, it may frequently in its early stages be arrested 
by the ox>eration of iridectomy. It is the only remedy 
from which I can really feel satisfled that I have seen any 
decided benefit ; and although in some cases it may fail 
in accomplishing the desired end, yet it is certainly the 
most successful of all the remedial agents I have known 
practised for the relief of this disease. By reducing the 
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tension of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances 
completely stopped. It should be remembered that even 
though the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic has 
been lowered by disease, and that by lessening the tension 
which exists, the condition of the eye is improved. 

Case XIX. — Ciliary staphyloma following a rupture of the 
sclerotic, with a dislocation of the lens beneath the con- 
junctiva. 

Frances L., set. 40, was admitted into the Ophthalmic 
Hospital, July 10, 1866, under the care of Mr. Bowman, 
suffering from a severe injury to the left eye. Ten days 
previously she received a blow on that eye. 

Present state. — In the ciliary region, at the upper part of 
the eye, the lens is seen dislocated beneath the conjunc- 
tiva ; and through it a rent in the sclerotic can be dis- 
cerned. About the lower half of the come-a retains its 
normal curvature, but the upper part is bent forwards. 
The aqueous humour is yellow : she is suffering no pain. 

July 13. — ^Mr. Bowman made an incision through the 
conjunctiva and sub-conjunctival tissue over the lens, 
which he then removed in its capsule. Behind the lens 
there was some vitreous, which had escaped through the 
rent in the sclerotic. 

July 14. — "So pain or swelling of the lids. 

July 18. — Grood perception of light. There is a curtain 
of blood across the area of the pupil. 

July 20. — The fiindus of the eye cannot be lighted up 
with the ophthalmoscope. The cornea has almost resumed 
its natural curvature. The tension of the globe is — T 1. 
The iris is tremulous. 
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Jvly 27, — Woond in the aelerotic healed ; she can 
diBcem a. hand moving. 



Anm. 






September 14. — To-day the patient called at the HoBpital. 
The appearance of the eye is that represented in fig. 24. 
There is a rather large ciliary staphyloma in the imme- 
diate site of the rent in the sclerotic. 

Examined with the ophthalmoscope, there is still seen 
some blood in the vitreous, in the upper part of the eye, 
ia the Ticinity of the wound. With a 3-inch convex glass 
she is able to make out 20 Jaeger's test types. 

The Opebation of Ieidectomt. — The patient lying 
on a couch, a spring stop speculum is to be introduced 
between the lids to open them to the desired extent. The 
operator, standing behind the head of the patient, 
seizes witii a pair of forceps in his left hand the conjunc- 
tiva and subjacent &,scia of the eye, at a part near 
the cornea, opposite to that at which he is about to in- 
troduce the point of the iridectomy knife ; whilst with his 
right hand he makes an incision in the sclerotic with a 
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lance-shaped knife (fig. 26) at about one line from the 
margin of the comea, so that the point of it may enter the 
anterior chamber just in fix)nt of the ciliary attachment 
of the iris. As soon as the point of the knife is seen in 



Fio. 26. 



A FRONT AND SIDE VIEW OF A LAKCB-SHAPED IRIDHCTOMT KKIFB, 
SHOWING THE ANOLB AT WHICH THB BLADE 18 8BT TO THE 
SHAFT OF THB IN8TBUMENT. 



the anterior chamber, the blade should be directed onwards 
in frt)nt of the iris, until the required opening has been 
made. In doing this, it is necessary to keep the point of 
the instrument slightly forwards, so as to avoid the risk 
of wounding the lens, taking care at the same time that 
it does not scratch the inner surface of the comea. The 
knife should be then steadily and cautiously withdrawn 
from the eye, so as to allow the aqueous to flow gently 
away, and thus to avoid the sudden gush which usually 
follows a too rapid withdrawal of the blade. The incision 
having been completed, the operator now hands over the 
forceps, which fixed the eye, to his assistant, who, if neces- 
sary, rotates the globe a little downwards, and steadies it 
whilst he excises a portion of the iris. If the iris is already 
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prolapsed, as often happens, he at once seizes it with a 
pair of iris forceps (fig. 26), or if not, he introduces the 
blades of the forceps through the wound, and makes them 



Fio. 26. 




grasp the iris near the pupillary border, and then, drawing 
a portion of it out of the wound, he first cuts it through 
with a pair of Fio. 27. 

fine scissors (fi- 
gure 27) on 
one side of the 
forceps, from its 
ciliary margin 
to the pupil, 
and then draw- 
ing on the free 
end of the iris, 
which is still 
within the grasp 
of the forceps, 
he separates as 
much of it from 
its ciliary at- 
tachment as he 
desires to ex- 
cise, and cuts it 
off with a pair 
of scissors. 

When from 
any cause the 
anterior chamber is so shallow that the iridectomy knife 
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cannot be used without incurring the risk of wounding the 
lens, the incision in the sclerotic shonld be made with an 
ordinary cataract knife, or with Von Graefe's linear ex- 
traction knife, a drawing of which is seen under the 
heading of " Yon Graefe's Linear Extraction Operation 
for Cataract." The point of the knife, after it has pierced 
the sclerotic, should be directed carefully along the rim of 
the anterior chamber for a distance in accordance with the 
desired si^ of the incision, and then, making the counter- 
puncture, it should cut its way out, as in the ordinary flap 
extraction for cataract. 



INJURIES OF THE IRIS. 

Prolapse of the Iris. — Penetrating and incised 
wounds of the cornea are very generally immediately 
followed by prolapse of the iris. The extent of the pro- 
trusion varies with the size and the position of the wound. 
When the cornea is punctured, the aqueous escapes with 
a rush, and draws in its stream, as it runs through the 
opening, the portion of iris in the immediate site of the 
injury. 

A small penetrating wound near the margin of the 
cornea is more likely to be attended with a prolapse, than 
a large incised one near the centre. The amount of the 
prolapse to a certain extent is dependent on the size of the 
wound ; but beyond one of a limited range, such as is pro- 
duced by the point of a pair of scissors, or the blade of a 
penknife, the tendency to prolapse is diminished as the 
size of the wound is increased. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
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iris, leaving the traumatic cataract to be dealt with at a 
future period. There are, however, cases where the in- 
jury to the lens materiallj influences the treatment to be 
pursued for the protrusion of the iris. These complications 
are considered in the article ^' Treatment of Tra/umatic 
Cataraet,^^ 

When the prolapse of the iris is small, and produced by 
a clean, sharp, but small cut near the margin of the cornea, 
and no other tissue of the eye is implicated, the case is 
almost certain to do well, and beyond a slight alteration in 
the'sKape of the pupil, no inconvenience will probably 
hereafter be experienced. But if the wound through 
which the iris has prolapsed is not confined to the cornea, 
but runs into the sclerotic, so as to include in it a portion 
of the ciliary region of the eye, the injury must be seriously 
regarded, on accoimt of the risk of sympathetic ophthalmia 
to which the sound eye is exposed. 

The following case is an illustration of a small prolapse 
of the iris, produced by a small clean cut at the margin of 
the cornea, but without injury to any of the other tissues 
of the eye. 

Case XX. — Sydney O., set. 7,. came under my care on 
June 11, 1866, having two days previously received an 
injury to the left eye. He was amusing himself by breaking 
an earthenware pot by striking it with a stick, when a 
piece of it flew up and hit the eye. When I first saw him 
there was a clean sharp cut wound at the lower part of 
the cornea, through which a smaU portion of the iris was 
prolapsed* The lens, as far as I could then make out, 
was clear. A small compress was applied over the closed 
lids, and a lotion of belladonna was ordered to bathe 
the eye with three or four times a day. The lad pro- 
gressed towards recovery without an untoward symptom, 
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and on September 18, when he came to show himself ai 
the Hospital, the eye presented the appearance seen in 
fig. 28. The pnpil was drawn downwards, but the cornea 
in front of it was transparent, and the lens was clear. He 
could see as well with that eye as with the other. He 
read No. 1 of Jaeger's test types with ease. 




If the patient is seen very shortly after the accident, 
before any adhesion can have commenced between the 
protruded iris and the edges of the wound, it has been 
recommended to expose the eye suddenly to a strong 
light, with the idea that the rapid contraction of the 
pupil will draw the prolapsed iris back again within 
the chamber of the eye. This mode of treatment is 
simple, and may be tried; but my own experience is 
that it will never succeed. Since the introduction into 
ophthalmic practice of the Calabar bean, we have at 
our disposal the means of causing a rapid contraction of 
the pupil, and of maintaining this state as long as it may 
be deemed desirable. This drug has been used with 
success in certain cases of prolapse of the iris, seen by the 
surgeon very shortly after the accident which caused it. 
The steady and continued contraction of the pupil has 
succeeded in some instances in drawing the iris out v! 
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the wound ; whilst in other cases the success has been 
partial, and the prolapse has been diminished. As a rule, 
however, the patient is not seen snflBciently early to allow 
of this treatment being followed. 

In treating prolapse of the iris, we hare first to consider 
the best means of dealing with the prolapse itself; and 
next what general treatment should be adopted to favour 
the recovery of the eye. 

The prolapse of the iris may be treated in four difPei*ent 
ways : — 

Ist. By a compress applied externally over the closed 
lids. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. fiy frequent puncturings of the prolapsed iris with 
a fine needle. 

4th. By applying a fine ligature to the prolapsed 
iris. 

The general treatment must be strictly soothing, and 
great care should be taken of the eye for at least six 
months afber a wound followed by prolapse of the iris, 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefully excluded. The room in which the patient re- 
sides should be darkened, and when he goes out of the 
house, the eyes should be protected from glare by spec- 
tacles with dark neutral tint glasses. The spectacles 
should be provided with large curved glasses, so bowed 
as to shut off lateral light ; or a pair of goggles may be 
used. 

Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four times during the day the eye should be bathed with a 
belladonna ]otion ; or it may be fomented with a warm de- 
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coction of poppy heads, but then a few drops of the Bolu- 
tionof the Sulphate of Atropia gr. j. ad Aquie Jj. should 
be also dropped into the eye twice a day, as it is of im- 
portance to keep the eye onder the influence of belladonna 
for the firat two or three days at least after the accident. 
If a compress is applied over the eye, it should be removed 
three times daUy, to allow of the eyes being bathed with 
the lotion ; but if one of the other plans of treating the 
prolapse be adopted, in addition to bathing the eye, a fold 
of linen wet with the lotion may be laid over the closed 
Uds. 

No prolapse of the iris should be very lightly re- 
garded ; for I have seen almost complete blindness follow 
irom what has appeared at first a compai^tively slight 
injury. 

I. Treatment of Prolupae of the Iru by a Compreia. — 
In a large majority of cases of prolapse of the iris 
following an injury, it is best at the onset to leave the 
prolapse alone, and to be guided by the progress of tiie 
case as to the ulterior measures to be resorted to. The 
patient should be directed to gently close both eyes, and 
a little cotton wool, or charpie, should be evenly placed 
over the injured one, so as to form a compress, which is to 
be kept in its place by a turn of a roller. To do good, the 
pressure on the eye must be uniform, and steadily main- 
tained by a readjustment of the bandt^ and padding as 
often as necessary. This method of treatment often affords 
considerable comfort to the eye ; it artificially supports the 
relaxation of the parts within, caused by t^e sudden eva- 
cuation of a portion of the contents of the globe ; it tends 
to prevent an increased prolapse of the iria ; and it effectu- 
ally excludes all light. 

So long as a compress contributes to the ease of the 
patient, it may be worn ; but if &om its first application it 
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is complained of as hot and annoying, it shonld be discon- 
tinued. This treatment should generally be resorted to in 
the early stage^ when the indications which call for it are 
manifest ; but it may have to give place to, or be used in 
concert with, some other remedy as the case advances. 
Thus, if after wearing the compress for a few days, the 
eye is found on examination to be tolerably quiet, and the 
prolapse covered with lymph, it may be deemed advisable 
to snip it off with a pair of scissors, or to punctui^e it with 
a fine needle, and again to continue the pad. In a very 
large number, however, of cases of prolapse of the iris, no 
surgical treatment of the prolapse will be required. The 
prolapsed portion of iris will be strangulated in the wound^ 
and becoming detached, a smooth cicatrix will be 
formed. 

Case XXI. — La/rge wound of the cornea with a small pro- 
lapse of the iris — Treated by compress — Oood result, 

Edward O., set. 34, a Ixiiler-maker, came to the Hospital 
August 22, 1864, suffering from an injury he had received to 
the left eye a few hours previously. He was striking a piece 
of iron, when a fragment flew off and struck the eye. On 
examination, a vertical slit was seen in the centre of the 
cornea, extending to within a sixteenth of an inch of the 
toargin at each extremity. The ms was lying in contact 
with the cornea, all the aqueous having escaped ; and pro- 
jecting through the wound at the lower part, was a small 
portion of the iris. The lens was wounded. 

A cotton-wool compress was applied to the eye, and 
kept in situ by a turn of a roller, and two leeches were 
ordered to the temple. 

August 23. — The man has not had much pain in the 
eye. The wound is closed, and there is a fair anterior 
chamber. 
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Ordered to use a belladonna lotion two or three times 
daily. 

The man continued to do well, and on August 30th 
the report states that the eye is quiet. There is a good 
deep anterior chamber. The outer margin of the pupil 
is adherent to the cicatrix of the cornea, but the inner 
half is free and circular, and acts well. The lens is quite 
opaque. 

In this patient, although the wound was very large, the 
prolapse of the iris was very slight. The compress acted 
as a support to the eye, and favoured the rapid union of 
the corneal wound by keeping its edges in apposition, and 
by excluding air and light. 

II. Removing^ with a pair of fine scissors, the Prolapsed 
Iris. — Prom the very slight amount of irritation which 
follows the oi)eration for artificial pupil, when an opening 
is made at the. margin of the cornea, and a piece of iris is 
drawn out and cut oflf, it might reasonably be inferred that 
the snipping off of a piece of iris which has bulged through 
a small wound made accidentally instead of intentionally, 
would be followed by no more severe results. The cases, 
however, are not exactly parallel. In the one case, the 
wound is a simple incised one, made with a clean sharp- 
cutting instrument, its edges falling into accurate- appo- 
sition immediately after the iris has been cut off, and 
primary union speedily resulting. In the other, the 
wound is nearly always a punctured one, inflicted with a 
considerable amount of force, and producing a certain 
amount of contusion ; hence, instead of a direct union of 
the edges, the wound is apt to remain more or less patu- 
lous, and after the prolapsed portion of iris has been 
snipped off, the constant drain of the aqueous will often 
cause an additional protrusion to follow, and thus render 
the subsequent displacement of the pupil greater than that 
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caused by the primary injury. There are, however, cases 
where this line of treatment is judicious, but they re- 
quire to be selected. Those to which it might be .applied 
are — 

1st. Where the wound is small, and has been made 
by a fine, sharp instrument ; where there is little or no 
contusion of the corneal tissue, and the prolapse is not 
large. 

2nd. In certain cases where there is a portion of iris 
lying between the lips of a large wound across the cornea. 
The removal of the iris allows the edges of the cut to fall 
into apposition, and fevonra primary nnion. 

8rd. It may be often resorted to with advantage at a 
later period in the treatment of a case of prolapsed iris, 
when the protruded portion has become coated with a film 
of lymph, and the edges of the woimd through which it 
bulges are evidently sealed to the iris which fills it. 

Case XXII. — La/rge wound of the cornea with a knife — Pro- 
lapse of the iris — Injury to the lens — Abscission of the 
prolapsed iris. 

W. L., set. 8, was brought to the Hospital on September 
8, 1864, having, three hours previously, met with the fol- 
lowing accident : — He was cutting a piece of string with a 
carving knife, when the string suddenly giving way, the 
blade of the knife struck with full force the cornea of the 
left eye, inflicting a large wound, which extended from 
near the upper and outer margin to close to the lower and 
inner border. 

Condition on coming to the Hospital. — There was a long 
cut across the cornea of the size above indicated, and pro- 
jecting through the lips of the wound was a small portion 
of iris, with some lens matter. The anterior chamber was 
full of blood. 

T 2 
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Treatment. — The small protruding portion was snipped 
off with a pair of scissors. He was ordered 

Two leeches to the temple. 

Fotus Belladonnte to be applied continuously to the eje. 

Pulv. Calomel c. Jalap gr. viij. at bed-time. 

September 6. — Has slept well each night sinc6 the acci- 
dent. The whole globe is much injected, but a portion of 
the blood has been absorbed, sufficient to see that there is 
a good anterior chamber, and that the lens is opaque. 
The wound of the cornea has united, and retains the 
aqueous within the chamber. 

September 13. — ^Has continued to do well. The eye is 
quiet. All the blood has been absorbed. The portion of 
iris which was prolapsed and removed with the scissors 
was yerj small, and a long narrow pupil, free above the 
wound, remains, but the lower part of the iris is adherent 
to the edge of the cicatrix. The lens is quite opaque, 
and particles of lenticular matter are seen in the anterior 
chamber. 

This case is quoted as illustrative : — 

1st. Of a small prolapse occurring through a very large 
wound of the cornea. 

2nd. Of the mode of treating the prolapse by cutting it 
off with scissors. 

ill. Freqiient puncturing the prolapse with a fine needle is 
a plan of treatment suggested by Mr. Bowman in certain 
cases, and one from which I have seen the most satis&c- 
tory results. It is specially applicable to large prolapses 
of the iris, near the margin of the cornea : — ^that form, 
indeed, which is very^intractable to other treatment. In 
the smaller piplapses, puncturing is often of the greatest 
service, but such cases admit of other and apparently 
milder measures, and do well. The class of injury in 
which I have seen so much benefit accrue from judiciously 
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pricking from tune to time the protruded iris, is where a 
large wound with a tendency to gape, has be^n made near 
the margin of the cornea; where the piece of iris prolapsed 
is large ; and where, from the appearance of the wound, it 
is evident that snipping it off will only be followed by an 
additional protrusion, and that without some energetic 
treatment, the prolapse will probably increase and give 
rise to great irritation. 

The portion of iris which protrudes through the wound 
is usually a fold, bulged to its friUest extent by the aqueous 
behind; the hollow of the fold communicating directly 
with the anterior chamber, which it continues to do, until 
the opposed surfaces of the bag of iris are compressed by 
the falling together of the edges of the wound. 

The object of the operation is twofold. 1st. By pricking 
the prolapsed iris, to allow the aquepus which fills it out 
to escape and cause it to collapse, and at the same time to 
permit the edges of the wound to close upon it, and come 
into more immediate apposition. 

2ndly. To excite sufficient local action to produce adhe- 
sion of the edges of the wound to the iris, and of the op- 
posed sur&ces of the iris to each other. The wound is 
thus closed, and the portion of iris beyond the cornea, cut 
off from its vascular supply, withers away. 

Case XXTTI. — Large prolapse of the iris treated by frequent 
prickinga with a Jims needle — Good result. 

L. B., set. 5, was brought to the Hospital on account of 
an injury she had received in her right eye the day pre- 
viously. Her brother, playing with a bow and arrow, 
shot an arrow into her right eye. 

It penetrated the globe at the inner margin of the cor- 
nea close to its junction with the sclerotic, and stuck in 
the eye. It was withdrawn by the chUd, and immediately 
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an extensive prolapse of the iris took place. When first 
seen there was a wound about one-eighth of an inch in 
length at the site above mentioned, and through it was 
protruding a large portion of iris, nearly one-sixth of its 
entire circumference. 

The point of the arrow appears to have passed simply 
into the anterior chamber, and not to have touched the 
lens, or otherwise to have disturbed the parts within the 
eye. The lens, as far as could be made out, was quite 
clear, and the sight was good. 

With the exception of the large bulging portion of iris, 
the eye looked very much as if an iridectomy had been 
performed. Some recent lymph coated the protruding 
iris. The prolapse was too large to admit of a ligature 
being placed round it as in iridodesis ; for the wound, a 
gaping one, still remained, and if the bulging part was 
diminished in size, fresh iris would probably prolapse. 
For the same reason, cutting it off with scissors was unad- 
visable, as the large open wound would still remain, and 
another bulge would certainly take place. Mr. Bowman 
saw the child, and punctured with a fine needle the pro- 
truded iris at four or five points, allowing the aqueous 
which swelled it to escape. This treatment he recom- 
mended to be repeated once or twice a week, according to 
the condition of the eye. 

The child was brought to the Hospital regularly twice a 
week for about a month, and on each occasion I repeated 
the puncturings. They produced but little annoyance, 
the slight action which followed each operation being 
limited to the prolapsed iris and the wound. The case 
progressed uninterruptedly, the bulging portion of the iris 
became strangulated, a firm cicatrix resulted, and the 
child has a good and useful eye. 

IV. Treatment of Prolapse of the Tris by lA^ature, — In 
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cases where a , small prolapse occurs close to, or at the 
circumferential margin of the cornea through a amcdl but 
eleayi cut wotmdy the placing a ligature of very fine silk 
round the protruded iris is a mode of treatment which may 
be adopted. 

It strangulates and cuts off the bulge, and excites suffi- 
cient local action to close the wound ; but this treatment is 
only applicable to a limited class of cases, as, if the wound 
is large, the diminishing suddenly the size of the protrusion 
by a ligature soon after the accident, would either favour 
an additional prolapse, or else, as the aqueous wd.s re- 
secreted, would allow the prolapsed iris, with Ihe ligature, 
to be sucked back within the anterior chamber. The 
latter accident occasionally occurs after the operation of 
iridodesis, if the opening in the margin of the cornea is 
made too large. 

» 

CoBEDiALYSis is a detachment of the iris from its ciliary 
border, by which a new pupil is frequently formed. It is 
generally caused by sharp blows on the eye, such as with 
the handle of a whip, with the cork from a bottle of soda 
water, or an accidental back blow £rom the hand of another 
person, or indeed from any sharp sudden violence. Core- 
dialysis may be associated with rupture of the external 
O09.ts of the eye, but in the majority of cases it has not 
this severe complication. The separation of the iris from 
its ciliary connection is always immediately followed by 
free bleeding, often sufficient in quantity to fill the whole 
of the anterior chamber with a blood clot. The extent of 
the coredialysis varies very much : in some cases the 
detachment is so small as scarcely to be visible after all 
the blood has been absorbed ; whilst in other instances, as 
in Case XXIV., fig. 29, a third or even more of the iris 
may be loosened from the ciliary body. 
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The pupillary border of the iris corresponding to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which supply it, and that part of it is uninfluenced by 
the action of light and shade. The complete circle of the 
pupil is thus destroyed — a defect which is most observable 
when the pupil is dilated. This paralysis of a limited 
portion of the iris is often in slight cases of coredialysis 
the only indication, after the blood has been absorbed, of 
the nature of the injury the feye has sustained. The 
detachment of the iris from its ciliary border may have 
been small, or perhaps a mere loosening or partial separa- 
tion may, have happened, sufficient in extent to cause a 
rupture of some of its nerves and vessels, and consequent 
haemorrhage, and limited paralysis, but not enough to 
form a new pupil. 

The prognosis of cases of coredialysis when there is 
no rupture of the external coats of the eye is &vourable. 
When the patient is first seen, if it is shortly afber the 
accident, the blood in the anterior chamber will generally 
prevent a correct diagnosis of the extent of the injury 
being formed ; but in a few days the clot will have become 
absorbed, and a careftil examination can then be made. 
A guarded opinion should be always given,* as the blow 
which has force enough to cause a coredialysis may also 
inflict such an injury on the lens as to produce a cataract. 

K the eye recovers from the injury, the second pupil will 
interfere but very slightly with vision : provided the lens 
is clear, and the choroid and retina sound, perfect vision 
may be afterwards enjoyed, even though the second pupil 
is one of considerable size. This fact is illustrated in 
the following case, where, although a third of the iris was 
detiached, the patient was afterwards able to read No. 1 of 
Jaeger's test types. 
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Case XXIV. — Large detachment of the irU from its ciliary 

dreumference, occasioned by the bursting of a squib close to 

the eye. 

Eliza B., Bet. 21, was sitting in her garden on Norem- 
ber 5, 1861, wlien a aquib, thrown over the wall by a child, 
bnrst within a few iaches of the right eye. The eye waa 
struck as it exploded.' Immediately she snfPered great pain, 
and very shortly afterwards ahe found that the eye was 
quite blind. She came under my care on the following 
day. The eye was then very painful and inflamed ; the an- 
terior chamber entirely occupied by a clot of blood, so as 
' to render it impossible to distingnish any of the internal 
structures. 

Leeches were applied to the temple, and a fold of linen 
wet with cold wat«r was laid over the lids. Under this 




treatment the pain and redness of the eye subsided ; and 
after eight days (on S'ovember 14) the blood was suffi- 
ciently absorbed for an exact examination to be made. 
It was then found that at the lower and inner part, an 
extensive detachment of the iris from its ciliary attach- 
ment (coredialysis) had taken place ; but as far as could 
be then ascertained, the lens was clear. The case pro- 
gressed most satisfactorily. The blood in a fortnight was 



122 COREDULT8I8. 

quite absorbed; bnt the a<[ueouB continued of a yellow 
colour for many weeks afterwarda, giving to the iris a 
greenish tinge. The luemon-h^e, as the result proved, 
was limited entirely to the anterior chajnber; and the 
coredialysia was the only iqjuiy the eye sustained. The 
patient, three months after the accident, wfui able to read 
No. 1 of Jaeger's test types. The detachment of the iris 
from its mai^inaJ circumference was so extensive that a 
distinct second pupil was formed, through which, with the 
ophthalmoscope, the liindus of the eye could be clearly 
seen. The vision, however, with that eye, waa single. 

Case XXV. — Coredialynis occasioned by a blow on the eye 
■with a cork from a bottle of loda-waler. 
T. W., ffit. 46, came to the Hospital on May 23, 1865, 
having half an hour previously received a blow on the eye 




from the cork of a soda-water bottle. He was about to 
open a bottle of soda-water; and, whilst speaking to a 
person near him, the cork unexpectedly flew out and struck 
him on the eye. There was some hsemorrhage into the 
anterior chamber, sufficient to form a thin clot across the 
lower third of the iris, but not to occlude the pupil. At 
the upper circumferential margin, there was a separation 
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of' the iris from its ciliary attachment to the extent of 
about one-quarter of an inch. The pupil opposite the 
detachment was paralysed. He was ordered to have two 
leeches applied to the temple ; and a fold of linen, wet 
with the belladonna lotion, to be laid over the eye. 

May 26. — ^The blood was quite absorbed. The portion 
of iris which had been torn from its ciliary border was 
loose and tremulous. The lower margin of the pupil 
acted well, but the upper and outer was paralysed. The 
case did weU. 

For the directions concerning the treatment of core- 
dialysis, see the article " Heemorrhage into the Anterior 
Chamber," in which, under the heading of " Treatment," 
the subject is fully discussed. 

Lacerations op the Iris without rupture op the 
EXTERNAL COATS OP THE EYE. — Such injuries are quite 
distinct from the detachments of the iris (coredialysis) 
described in the last article. I refer now to those rare 
cases of injury in which the structure of the iris is torn 
by a blow on the eye, but without any rupture qf the 
sclerotic or choroid. From a sharp blow I have seen the 
pupil present the appearance as if it had been notched, a 
small tear having been made by it through the pupillary 
margin of the iris, and yet there was no laceration of the 
external coats of the eye, nor wound of the lens. A very 
remarkable instance of this kind of inj'iry was seen in a 
patient under the care of Mr. Critchett. The following 
are the notes of the case. 

Case XXVI. — A laceration of the iris without injury to any 
of the external coats of the eye from the splash of a hullety 
after it had hit the target^ striking the eye. 

Wm. P., set. 41, a marker at a rifle butt, came under the 
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care of Mr. Critchett May 23, 1865, having met with 
the following eitrax>Tdiiiary injury. Eleven days ago he 
was engaged marking off as the volnnteers fired, when 
a splash from one of the hnllets came into the mantelet 
where he was sitting, and strdck the left eye. He felt at 
the time that he was struck, but he did not take any 
notice of it until the firing had ceased, although he said 
he was quite blinded (probably from hiemorrhage into the 
anterior chamber]. 

On examining the eye the following curious condition 
is seen. On the outer port of the cornea is a sUght un- 
evenness of the epithelial surface, but there ie no opacity 
or any mark to indicate the point which received the 
blow. The whole of the external coats of the eye are en- 
tire, and there are no indications of there ever having been 
any rupture of them. On looking, however, within the 
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eye, two distinct pupils are at once seen, the one immedi- 
ately above the other; the lower is separated fix)m the 
upper one by a bridge of iris ; and the upper pupil is 
bounded by a border of iris, so that it is distinct from and 
does not encroach on the ciliary attachment of the iris. 
The margins of the new pupil when carefully examined 
are found to be slightly lacerated and irregxdar. With 
the ophthalmoscope the fundus of the eye can be seen 
through either pupil, though the media appear slightly 
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hazy. The upper border of the old pupU is paralysed,* and 
has lost its circular outline, but the lower border is normal 
in shape, and acts freely. He is able to read No. 18 
Jaeger's test types. 

It is difficult to imagine how this injury to the iris can 
have been effected. At first sight it looks as if a piece of 
the iris had been punched out, but this evidently is only 
apparent, for there had been no rupture or penetration of 
the coats of the eye. It is probably simply a rent in the 
iris, occasioned by the force of the blow, the edges of 
which, owing to the iris maintaining its normal elastic 
and contractile power, have opened out, and so formed a 
new pupil. But another curious point in the case is, how 
could the iris have received such an injury, and yet the 
lens have escaped apparently unscathed ? 

Eleven days since the accident, and yet the lens is still 
sufficiently transparent for the patient to read No. 18 
Jaeger, and for the fundus of the eye to be examined with 
the ophthalmoscope. The case is altogether an exceptional 
and remarkable one. 
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CHAPTER IV. 

TRAUMATIC CATARACT. 

TRAUMATIC CATARACT WITH HUPrUHB OP THE EXTKRNAL COATS OF THB 
ETB — TRAUSCATIC GLAUCOMA FOLLOWIKO A WOUND OF THB T.KNS : CASES 
OF — TRAUMATIC CATARACT WITHOUT RUPTURB OF THE EXTERKAL COATS 
OF THE ETE : CASES OF — TREATMENT OF TRAUMATIC CATARACT : FIRST, IF 
THE CATARACT IS UNCOMPLICATED WITH PROLAPSE OF THE IRIS ; SECOND, 
IF IT IS COMPLICATED WITH PROLAPSE OF THE IRIS; THIRD, IF COM- 
PLICATED WITH INJURY TO IRIS AND PROTRUSION OF LENTICULAR MATTER 

THROUGH THE WOUND OPERATIONS FOR THB REMOVAL OF A TRAUMATIC 

CATARACT : RULES FOB GUIDANCB IN THB SELECTION OF THE OPERATION — 
LINEAR EXTRACTION OF CATARACT — SUCTION OPERATION FOR CATARACT — 
CASES OF TRAUMATIC CATARACT SXTITABLB FOR LINEAR EXTRACTION OR 
SUCTION — THB TRACTION OPERATION — CASES SUITED FOR THB TRACTION 
OPERATION — VON GRAP.FR's LINEAR EXTRACTION OPERATION FOR 
CATARACT — LIEBRETCH's EYE-BANDAGE. 

Traumatic Cataract, or cataract the result of an injury 
to the eye, may occur either with or without a rupture of 
the external coats of the eye. 

1st. Traumatic Cata/ra^t with Rupture of the External Coats 
of the Eye. — One of the most frequent complications of a 
wound of the cornea is an injury to the lens. Wounds of 
the lens terminate almost invariably in cataract. The point 
of injury is within twenty-four hours indicated by an opaque 
patch, and this opacity gradually increases until the whole 
lens becomes opaque. The rapidity of the formation of the 
cataract will depend partly on the extent of the injury 
inflicted on the lens and its capsule, and partly also 
on the age of the patient. If the rent in the capsule is 
large, and the lenticular matter has also been broken into, 
the aqueous humour will be rapidly brought into contact 
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with the lens substance, and its transparency will be quickly 
destroyed; but if the tear of the lens capsule is very small, 
although cataract will as a rule follow, its formation 
and progress will be much more slow than in the former 
case. It occasionally happens, but it must be considered 
as exceptional, that a small wound of the lens capsule 
produces only a limited opacity, which does not extend 
so as to pervade the whole lens, but remains stationary. 
So fortunate a termination to such a severe injury of the 
eye as a woxmd of the lens capside is more likely to happen 
to an old than to a young patient. In the young, the lens 
is soft, and becomes more rapidly cataractous from an injury 
than in the aged, where it is more dense and has a firm 
nucleus. A wound of the lens is very commonly associated 
with a prolapse or laceration of the iris, or with both : 
indeed it is more usual for it to be accompanied with some 
lesion of the iris than for the injury to be confined to the 
lens. 

The immediate effect of a wound of the lens is the 
admission of the aqueous within its capside. This is 
imbibed by the lens tissue, each part of which becomes 
opaque, and rapidly swells as it is brought under its in- 
fluence; so that the swelling of the lens increases with 
the opacity xmtil the whole is opaque. The lens thus 
swelling frequently presses on the posterior or uveal 
surface of the iris, bulging it more or less towards the 
cornea, and often exciting great irritation : hence it is 
of the greatest importance, after an injury to the eye in 
which it is suspected that the lens has been implicated, 
that the iris should be kept fiilly under the influence of 
atropine, in order that a wide dilatation of the pupil may 
afford space for the swelling lens, and prevent as far as 
possible its encroaching on the iris. 

The irritation which is excited by the pressure of a 
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swollen lens on the posterior surface of the iris is greater 
and more apt to occur in the adult and aged person than it 
is in the child/ Yon Graefe, in a clinical lecture on trau- 
matic, cataract, says, ^'On the one hand the lens is softer 
and causes less mechanical irritation when the patient is 
young ; and on the other the iris becomes progressively 
more irritable as age advances. .... Whilst rapid 
swelling of the whole lens is generally well borne by 
children, we find that slow and limited expansion of the 
cortex is sufficient to excite dangerous inflammation in 
old people." * 

' The most serious symptom which the pressure of a 
swollen lens on the back of the iris is apt to produce 
is a glaucomatous hardness of the globe — a condition 
known as « tramnatic glaucoma," It is ushered in witii 
increased pain and irritation; the anterior chamber is 
diminished in size from the lens having pressed the 
iris forwards towards the cornea ; the eye has a pinkish 
tinge from a general frdness of the sclerotic vessels, but 
especially of those which form the zone around the cornea ; 
and the globe, examined with the fingers, is found to be 
increased in tension. That this glaucomatous state of the 
eye is due to the injury of the lens is proved by the fact, 
that it will occasionally come on the day following the 
needle operation for breaking up the lens, in the first stage 
of the operation for the linear extraction of a congenital 
cataract, and that the removal of the broken down lens 
will generally at once cause an abatement of all the' 
symptoms. 

The following cases are examples of glaucomatous 
symptoms supervening on an injury to the lens. 

* Extract from a Clinical Lecture on Traumatic Cataract by Professor v. 
Graefo, translated in the Ophthalmic Review, vol. ii. p. 142. 
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Case XXVII. — Congenital cataract of the right eye — Linear 
extraction — Great irritation and glcvacomatov^ hardness of 
the globe the day after breaking wp the lens with a needle — 
Relieved by at once removing the lens, 

W. H., set. 24, came to the Hospital on Sept. 3, 1864, 
with a soft cataract in the right eye. On that day I 
broke up the anterior two-thirds of the lens capsule with 
a fine needle, and freely comminnted the lenticular matter, 
a great portion of which floated forwards into the an- 
terior chamber. A solution of atropine was dropped into 
the eye, and the pupil was kept as widely dilated as 
possible. 

He passed a restless night, and on the following 
morning he was in great pain ; the tension of the eye was 
increased to T. 1. ; the iris was close up against the cornea. ' 
In my absence the patient was seen by Mr. Hulke, who at 
once removed the lens, by making an opening into the 
cornea with a broad needle, and then letting off as much 
of the lenticular matter as would flow away on the curette. 

Sept. 6. — The patient has had but little pain in the 
eye since the last operation ; it is much more quiet. 
Ordered to continue the atropine drops. This patient 
completely recovered with a good eye. 

Case XXVIII. — Wound of cornea involving the iris and 
lens ; followed by glaucomaUms hardness of the globe. 

J. N., est. 42, came under my care, Nov. 19, 1860, 
having the previous evening met with the following acci- 
dent. Whilst hammering a mass of metal a piece flew off 
and struck the left eye. On examination a wound is seen 
extending from about the centre of the cornea outwards to- 
;wards its circumferential margin. The iris has been cut 
through, and the lens wounded. The lens is op&que, 

K 
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much swollen, and pressing on the iris, which is bulged 
forwards against the cornea. The whole globe is intensely 
injected' and painful. He cannot distinguish shadows. 
Ordered Hirudines iv. to the temple ; warm poppy fo- 
mentation ; Sol. AtropisB gr. j. ad Aquso | j. to be dropped 
into the eye three times daily. 

Nov. 21. — The eye still very painful. The tension of the 
globe is much increased, T. 3. The iris is bulged against 
the cornea. There is great chemosis of the conjunctiya; 
he has no perception of light. I performed an iridectomy, 
excising a large piece of iris upwards and outwards, and 
then removed with a curette as much of the opaque lens 
as would come away. 

Nov. 22. — States that within one hour after the opera- 
tion all pain had left him. The eye is more quiet. Ordered 
to smear belladonna over the brow. 

Nov. 26. — He was discharged from the Hospital at his 
own request and made an out-patient. An anterior chamber 
has been restored, and floating in it are some loose and 
opaque pieces of lens matter. He can just see shadows. 

The man continued to improve ; the eye became quite 
quiet, and the pupil clear. Examined afterwards ¥dth the 
ophthalmoscope, the eye would not illumine. He was able 
only to distinguish shadows. 

This case is illustrative of glaucomatous tension coming 
on after an injury to the eye involving the lens, which 
was relieved by iridectomy and the removal of the swollen 
cataractous lens. The loss of sight was probably due to 
some posterior haemorrhage having occurred at the time 
of the accident. 

2nd. Traumatic Ckdwrad prochiced without Rupture of the 
External Coats of the Eye. — ^Without any rupture of the ex- 
ternal coats of the eye, the lens, or the capside enclosing 
the lens, may be so injured that cataract may speedily 
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follow, and so shortly indeed after the accident that the 
relation between the cause and effect cannot be doubted. 
If, for a moment, we glance at the structure of the lens, 
.we find that it consists of delicate albuminoid fibres ar- 
ranged in an exceedingly complex manner, and enclosed in 
a thin and brittle capsule, the anterior half of which is 
lined by a single layer of nucleated cells. It is dependent 
for its nutrition on the integrity of its capsule and the 
layer of cells which line it anteriorly ; and for the ieven 
distribution of this supply, it is essential that the exact 
normal relationship between its component fibres should 
be maintained. For the perfect transparency of the lens^ 
its due nutrition is absolutely necessary ; when from any 
cause this fails, cataract follows. 

In certain diseases in which the nutrition of the body 
is below the standard of health, we find a predisposition 
for cataract ; thus it is frequently met with in diabetes and 
in albuminuria. Now as the source through which the lena 
derives its support is yery frail, it is also liable to be 
seriously influenced by external injuries to the eye, which 
may be comparatively slight, and certainly insufficient to 
cause rupture of either the cornea or the sclerotic. A 
sudden jar or a blow on the eye may, without even injur- 
ing the lens capsule, so disarrange the internal structure 
of the lens that its nutrition wiU become diminished, and 
as a result its transparency will be ultimately destroyed. 

Again, sudden violence applied to the parts about the 
head, or to the eye itself, may cause, without any rupture 
of the external coats of the eye, a rent in the capsule of the 
lens, sufficient to allow the aqueous to permeate its interior 
and to render it cataractous. The form of cataract which is 
usually thus produced, is a difPased opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. In a clinical lecture on 

k2 
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Traumatic Cataract ^Yon Graefe noticed the fact, that trau- 
matic cataracts do occur after simple contnsions of the eye. 
He stated that in such cases, ^^ the capsule ^eems generally 
to be ruptured, but the tear is found at the periphery of the 
lens, where the thick anterior passes into the thin posterior 
capsule, or within the area of the latter, and never in the 
middle of the anterior capsule. Owing to this circtmi- 
stance the opacity of the lens forms far less rapidly, and 
is. attended by much less swelling than when the anterior 
capsule is widely divided, aAd the wound thus allows free 
access of the aqueous humour to the cortical layers of the 
lens." 

The following cases are examples of traumatic cataract 
produced by blows on the eye, but without rupture of its 
external coats. 

Case XXIX. — Cataract from a blow wiih a whipy without 
rupture of the external coats of the eye^ hut ca/using UtceTa" 
tion of the capsule of the lens. 

A coachman came under my care at the Hospital in 
February 1862, in consequence of rapidly failing sight of 
the right eye. Three weeks previously he had received a 
blow with a whip. It produced some uneasiness at the 
time, but that was all. He is positive that up to that date 
he could see well ; since then the sight in that eye has 
become impaired, and is daily getting worse. 

Examined with the ophthalmoscope. The central por- 
tion of the lens is nebulous, and a small piece of the cen- 
tral part of the capsule is opaque, showing that a rent 
had taken place. 



* Von Ghraefe on Tr&omatic Cataract, translated in the Ophthalmic Review, 
vol. ii. p. 138. 
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Case XXX. — Trawmaiic eataraei condng on immediatdy 
after a blow on the eye, without visible rupture of the lens 
capsuUy or of any of the external coats of the eye, 

December^ 1863. — C. W., set. 10. One week ago, whilst 
walking into the school-ground where the game of tip-catt 
was being played, a boy struck the catt and it flew with 
violence against his right eye. An hour or so afterwards, 
he discovered that tilie sight was dim. The dinmess in- 
creasing, caused his father to bring him to the Hospital. 

Present State. — The pupil is unevenly dilated, being 
more dilated at the outer than the inner side. The part 
of the eye struck by the catt was the outer, and here 
the iris is partially paralysed. The whole globe is con- 
siderably injected, but he is perfectly free from pain. 
He can just count fingers. The lens is cataractous — a 
diffuse nebulosity. Examined with the ophthalmoscope, 
the lens is too cloudy to allow the fundus to be seen. No 
rent in the capsule of the lens can be detected. 

.Case XXXI. — Cataract from a blow, with ruptv/re of the 
capsule of the lensy but without injury of the external coats 
of the eye. 

In January of 1863, B. C, «t. 21, from Woolwich, 
appUed to the Hospital for advice concerning his left eye. 
A large piece of opaque capsule occupied the pupillary 
area. All lenticular matter had been absorbed. 

His story was, that three years previously, whilst chop- 
ping wood, a frugment flew up and struck his eye with 
considerable force. The external coats of the eye were 
uninjured, but a fortnight afterwards he found that he was 
nearly blind with that eye. He continued in this state for 
some time, when he again began to see, but he never re-^ 
covered his proper sight. 
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In this patient, the capsule of the lens had no doubt been 
lacerated, and the free admission of the aqueous had pro- 
duced a gradual solution and absorption of the lenticular 
matter, and left only the opaque capsule now occupying the 
pupillary space. 

Case XXXH. — Cataract frcmi a hlow producing laceration of 
the capsule of the lensy without rupture of the external coats 
of the eye. 

C. C, sat. 18, a shoemaker, fit)m Northampton, applied 
to the Hospital, December 1862. He stated that six weeks 
ago whilst closing a pair of shoes his hand sUpped, and the 
knuckle of the right hand struck his left eye. He suffered 
comparatively little pain at the time and has had none 
since, but he noticed that the sight of that eye soon be- 
came very misty, and in two or three days afterwards he 
was imable to distinguish even large objects with it. 

Present Condition. — The eye is quite quiet; its tension 
normal. The lens is cataractous, and through the rent 
in the capsule a large portion of lenticular matter has 
escaped, L is floating irtiie anterior chamber. 

Case XXXIII. — The following case occurred in the prac- 
tice of my friend Dr. Buzzard, and is a good example of how 
a cataract maybe produced without any direct blow on the 
eye itself, but simply by a propagation of the force from 
the part struck to the eye, causing a disarrangement of the 
lenticular matter, without even rupturing the lens capsule. 

J. C, set. 28, a healthy young man, was in the train on 
the North London Eailway, which met with a collision 
near the Kentish To^m Station on the evening of September 
2, 1861, when an engine, tender, and several carriages 
ran into a ballast train, and rolled down the steep embank- 
ment. He was with his wife and infant in a second class 
carriage next to the tender of the engine. 



*y 
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When removed from the dShris he was bleeding from 
seyeTal wounds on the head, especially from those about 
, the left temple, the brow and the outer angle of the orbit. 
The eye itself was in no way injured externally. He was 
taken to XJniyersity College Hospital, where he remained 
for a week. I first saw him, says Dr. Buzzard, on September 
27, 1861. The wounds were then nearly all healed, and 
but faint scars indicated their site. He complained of 
feeling much shaken, and looked ill. Until the accident 
his sight in both eyes was perfect ; of this fact he was quite 
positiye. Since the occurrence, he has found the sight of 
the left eye becoming hazy and confused. 
. Examined with the ophthalmoscope, the following was 
the condition : — ^The pupil large, sluggish, of an oval shape, 
being produced downwards and outwards ; the sector of the 
lens corresponding to this pupillary lesion, opaque. The 
opacity affects the superficial fibres only, and has a shining 
satin-like appearance. The rest of the lens is transparent ; 
no tear in the capsule was observed. He spells words of 
No. 16 with pain, slowly. 

Treatment op Traumatic Cataract. — There are so 
many circumstances which influence the mode of dealing 
with a traumatic cataract, that it will be necessary to con- 
sider them somewhat in detail, and then to draw up some 
general conclusions which may help to clear away many 
of the difficulties which beset the management of these 
cases. 

1st. If the cataract is uncomplicated with injv/ry to the 
irisj and has been caused by a needle^ or some fine sha/rp- 
pointed instrv/ment penetrating the comeay the probabi- 
lity is that the case will do well. As the iris is not 
involved in the injury, and the corneal wound is slight, 
there is good reason to hope for a favourable result. A 
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solution of Atropine (gr. j. ad Aqnee ^^ j.) should be dropped 
twice or three times a day into the eye, to dilate the pupil 
fully, and thus to keep the iris out of the way of the lens, 
which will gradually swell, as the aqueous permeates it and 
renders it opaque. The lids having been closed, a compress 
of cotton-wool should be placed over the eye, and kept in 
its place by a single turn of a light bandage ; or if it is 
more comfortable to the patient, a fold of linen wet with 
cold water may be kept laid over the eye. If there is 
any pain in the eye, or around the orbit, two leeches should 
at once be applied to the temple. The patient should be 
kept in a darkened room. 

Under this treatment the early symptoms of irritation 
will probably soon pass away; the corneal wound will 
heal, a good anterior chamber will be re-established, and 
the eye having become perfectly quiet, will present a simple 
traumatic cataract, which will require to be afterwards 
dealt with. Frequently in such a case, the wound which 
has caused the .cataract, has also completed the first step 
towards the getting rid of it. The rent in the lens 
capsule caused by the prick of the instrument which pene- 
trated the cornea, has admitted the aqueous, and this, 
acting on the lenticular matter, will cause its gradual 
solution, and ultimately its complete absorption, leaving 
only some semi-opaque capsule within the pupillary area. 

K after all the irritation occasioned by the injury has 
subsided, a gradual absorption of the lens matter is found 
to be going on, it is wise not to meddle with the cataract, 
but to keep a careful watch over the eye, and be prepared 
to treat symptoms as they arise, being guided by them in 
the future management of the case. 

The following cases are examples of complete absorption 
of the lens following a wound of its capsule. 
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Case XXXTV. — Wound of the cornea, involving the lens^from 
the point of a pair of scissors — Absorption of the lens. 

Marj.H.y set. 11, was brought to the Ophthalmic Hospital 
in January 1860, having eleven days previously run the 
point of a pair of scissors into the cornea of the left eye. 
The wound extended from near the upper edge of the 
cornea, downwards and outwards to close upon its lower 
margin. There was a large rent in the capsule of the 
lens, the whole of which was quite milky. There was very 
little irritation of the eye, and the child complained of no 
pain. The iris was adherent to the cicatrix in the cornea. 
She was unable to make out the outline of objects, but 
she had good perception of light. Ordered a fold of 
wet linen to be laid over the eye, and the pupil to be kept 
dilated by dropping two or three drops of the solution of 
Atropine, gr. j. ad Aquae Jj., into the eye twice a day. 

The lenticular matter was gradually absorbed, and 
without a bad symptom the child recovered a usefdl eye. 

Case XXXV. — Penetrating wound of the cornea with a 
penknife, involving the iris and lens ; followed by oA- 
sorption of the lens. 

Samuel G., set. 12, was brought to the Ophthalmic 
Hospital in December 1861. The history of the accident 
was, that eight years ago he was playing with a penknife, 
when he thrust the blade of it into the right eye, through 
the cornea. From the present state of the eye, it is evident 
that he then cut the iris, and wounded the lens. No 
prolapse apparently followed, but a sharp notch at the 
lower border of the pupil shows that the knife had divided 
its circular fibres. 

There is now a linear cicatrix in the cornea of about 
one eighth of an inch in length, to which a tag of the iris 
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is inherent. The whole of the lens has been absorbed, 
and a piece of semi-opaque lens capsule occupies the 
pnpillaiy space. The free portion of the iris acts well. 

Oase 'X'xx VI. — Wound of the cornea and lens — Complete 

absorption of the lens. 

Timothy D., set. 23, came under my care at the Ophthal- 
mic Hospital on Feb. 14, 1865. 

Eight years ago the right eye was struck by a stone, 
which inflicted a large central wound of the cornea. The 
lens appears also to have been iuTolved in the injury. 

Present state, — There is an oblique linear cicairix in the 
cornea, to which the outer edge of the pupil is adherent. 
The inner part of the pupil acts sharply and fuUy. All 
lenticular matter has been absorbed, and a piece of semi- 
opaque lens capsule occupies the pupillary space. This 
was torn through with a single needle, and the man 
recovered with a good usefiil eye. 

2nd. If the wound in the lens is complicated with injury 
to or prolapse of the iris, attention must first be directed to 
the iris, which, if prolapsed, will require to be treated in 
one of the ways recommended under the heading ^^ Prolapse 
of the Iris." Frequently in cases of wound of the cornea 
with prolapse of the iris, the anterior chamber is so filled 
with blood, that it is impossible to form an immediate 
opinion as to whether the lens has sustained any injury. 
At this early stage of the treatment it is not of much con- 
sequence, for in a few days the blood will be absorbed, 
and a more correct examination can then be made ; but in 
the meantime the prolapsed iris will require to be care- 
fully attended to. Soothing applications to the eye, leeches 
to the temple, and absolute rest from work, with the ex- 
clusion of all strong light, must be prescribed ; and if no 
untoward symptoms arise, the cataractous lens must be 
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left untreated until the eye has quite recoyered from the 
primary shock the injury has inflicted. 

3rd. If the injury to the lens is complicated with a lace- 
rated and contused wound of the cornea^ with prolapse and 
contusion of the iris, <md with lenticular matter protruding 
between the lips of the corneal wound, actiye treatment is at 
once called for. A very careful examination should be 
made of an eye which has sustained such a complicated 
and severe injury ; and if the patient is a young child, 
chloroform should be administered to enable this to be 
thoroughly done. 

Such an accident is often induced by a blow on the eye 
with some semi-blunt instrument ; T have seen it occur 
from a fragment of a rivet, from the eye being struck with 
a child's arrow, and from a common table fork. Sometimes 
in addition to the contusion and laceration of the parts 
mentioned in the heading, the force of the blow has been 
sufficient to cause a rupture of the hyaloid by pushing 
the lens backwards partially into the vitreous, and one or 
more beads of vitreous may be then mixed with the lenti- 
cular matter which is presenting at the corneal wound. 
The primary treatment should be as soon after the injury 
as possible, before any inflammatory products have been 
effused to mask the condition of the wounded parts. 

The contused and lacerated iris should be snipped off 
with a pair of fine scissors, and all the lenticular matter 
which is lying between the lips of the corneal wound 
should be carefuUy removed with a curette, or sucked away 
with a cataract syringe. If any vitreous presents, it 
should be cut away with a few clips of a pair of scissors. 
The lids should now be closed over the eye, and a cotton- 
wool compress be applied, either with a single turn of a 
roller, or with the knitted bandage. If twelve or twenty- 
four hours have elapsed after the injury before the patient is 
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seen by the surgeon ; and if, in endeayouring to remove the 
lenticular matter from between the margins of the corneal 
wound, the rest of the lens looks soft and diffluent, as 
much of it as wiU easily come away may be withdrawn by 
the syringe ; but this operation should not be attempted 
except the patient is young, and there is reason to be- 
lieve that the lens matter is sufficiently soft to be easily 
removed. 

Leeches should be appUed to the temple in anticipation 
of any undue action which may arise. The compress 
should be continued for at least twenty-four hours, when, 
if it is found to be hot and uncomfortable, a fold of linen 
wetted with a belladonna lotion may be laid over the eye 
in the place of it. 

Opiates should be given if the patient is in pain or 
restless. All exposure of the eyes to light should be for- 
bidden^ and the room in which he resides should be 
darkened. 

When the eye has so far recovered that the wound of the 
cornea has closed and the aqueous has again occupied the 
anterior chamber, a solution of Atropine (gr. j. adAquss ^ j.) 
may be dropped twice daily into the eye. But it is useless 
to use it immediately after the injury, as it does not act 
upon the iris until after the aqueous is held within the 
anterior chamber. The repeated dropping of Atropine 
into the eye often excites irritation, when it fails from 
mechanical causes to dilate the pupil. 

The following case is an illustration of this severe form 
of injury to the eye. 

Case XXX V 11. — Penetrating wound of the cornea with a 
fork ; hiceration and prolapse of the iriSy and protrusion 
of lenticular matter through the wound, 

Thos. 6., set. 17, came under my care at the Ophthalmic 
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Hospital on Aug. 12, 1864, suffering from an accident he 
had received five days previonsly to the right eye. His 
mother stated that she accidentally jerked a kitchen fork 
which she waa using out of her haud, and it struck her 
son's eye; one of the prongs tore through the cornea, 
dragging with it in its exit a part of the iris and wounding 
the lens. 

Present State. — ^The eye is very red and painful ; a jagged 
lacerated wound extends obliquely across the cornea from 
the upper and inner border to the lower and outer margin. 
Involved in the wound and bulging through it, so as to 
keep its margins from falling together, is a large portion 
of the iris with some glutinous lens matter ; the whole 
prolapse being glazed over with some recently effused 
lymph. The anterior chamber is filled with blood, so 
that the extent of the lesion of the iris cannot be 
ascertained. 

The protruding iris and lens matter were at once snipped 
off with a pair of fine scissors, so that the edges of the 
wound were then able to come into closer apposition, and 
he was ordered two leeches to the temple, and Lotio Bel- 
ladonnse for the eye. 

Aiig. 16. — The eye is more quiet and less painful. The 
wound of the cornea appears to be closed. The. blood is 
being absorbed. 

Aug, 19, — Nearly all the blood has been absorbed, and 
the injury to the iris can be now distinctly made out. 
There is a very extensive detachment of the iris from its 
ciliary border. About two-thirds of the iris has been drawn 
out of the eye ; the only part of it remaining is the upper 
and inner third. 

Aug: 26. — The eye is free from pain, and quiet, — ^all the 
blood has been absorbed. Some opaque lens matter and lens 
capsule are seen ; but the greater portion of the lens escaped 
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from the eye at the time of the injury. The patient has 
only perception of light. From this date the eye progressed 
steadily, and recovered from all the active inflammation 
induced by the injury ; but on September 9, when he ceased 
his attendance, the vision of that eye was limited to a mere 
perception of light and dark. It is probable that at the 
time of the accident there was posterior hemorrhage in 
addition to the other injuries the eye sustained. 

Operations for the removal of a Tbaumatic Cata- 
RAGT. — In considering what operation is most fitted for 
removing a traumatic cataract, it is necessary to care- 
fully enquire into the nature of the cataract, with which 
we have to deal. — 1st, Whether it is a soft cataract or one 
with a hard nucleus but with circumferential soft matter? 
and 2nd, Whether the whole lens is opaque, or whether 
the opacity is confined to a portion only of its substance ? 

1. Whether the eata/ract is soft or has a hard nudeas 
with circfumferential soft matter ? — By far the greatest num- 
ber of traumatic cataracts are occasioned by a direct woimd 
of the capsule of the lens, involving also the lens sub- 
stance : the aqueous is thus freely admitted, and its action 
on the lens tissue occasions the opacity. It macerates, 
softens, and renders opaque all the lens fibres with which 
it comes in contact. In the soft lens of a young per- 
son this process, which commences on the surface, rapidly 
extends throughout the whole until a complete soft cata- 
ract is formed. Under the ages of from 36 to 40 years, 
a wound of the lens will induce a soft cataract, for the 
nucleus of the lens is not yet so dense but that' it is easily 
acted on by the aqueous humour. After that period 
of life, although a cataract is rapidly formed fit)m an 
injury to the lens, yet the lenticular matter is not mace- 
rated and softened down in the same rapid manner by 



OPERATIONS FOB TRAUMATIC CATARACT. 143 

the aqueous ; and althougli the circumferential part of the 
lens may become soft^ yet there remains behind a nucleus 
more or less hard, upon which the aqueous can only slowly 
exert its solvent power. Now as the large majority of 
accidents to the eye happen to young people, certainly in 
patients under from 36 to 40 years of age, it may be safely 
asserted that the majority of cases of traumatic cataract 
are soft. It is always of importance to distinguish 
whether the cataract is completely soft, or whether it has a 
hard nucleus ; for the operation which would be applicable 
to the one would be unsuited for the other. When the 
cataract is completely soft, it may be treated by either a 
linear extraction, or a suction operation ; but when the 
nucleus is hard, either of these operations would be im- 
proper, and a traction operation would be better suited. 

2. Whether the whole lens is opaque^ or whether the opacity 
is confined to a portion only of its substances? — ^The answer 
to this question will materially influence the preliminary 
steps of the operation. When the opacity is limited to a 
part of the lens, we can only deal with precision with* that 
which is opaque and visible to our eyes. If in such a case 
an attempt should be made to remore the lens at one ope- 
ration by linear extraction or suction, a quantity of trans- 
parent lens matter will be left behind, the amount of 
which must be to a great extent conjectural. But this is 
not the only difficulty which a partial opacity creates, for 
the transparent lenticular matter before it has been acted 
on by the aqueous and rendered opaque, is gummy and 
tenacious, it adheres to the lens capsule and it cannot be 
completely disengaged from the eye ; whereas the opaque 
portion which has undergone a certain amount of macera- 
tion, is diffluent and non-adherent, and readily escapes 
along the groove of the curette or up the tubular portion 
of the syringe. It is advisable therefore that the whole 
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lens should be opaque before an attempt is made to 
remove it. 

If a linear extraction or suction operation is called for 
when the opacity of the lens is found to be limited, a 
needle operation should be first performed, and a few days' 
interval allowed in order to make opaque and diffluent 
that portion which is still transparent and sticky. 

In describing the operations which may be resorted to for 
the removal of a traumatic cataract, it will be convenient 
first to consider the different methods employed for the 
treatment of a soft or congenital cataract. Each is appli- 
cable to the traumatic form, but the choice of the operation 
must depend on the special circumstances which almost 
seem to individualise each case. 

Linear extraction of Cataract. — The operation known 
as Gibson's, from the late Mr. Gibson of Manchester having 
first suggested a^d performed it, is now recognised and 
practised with some slight modifications, under the name 
of linear extraction. 

It is weU adapted to a large majority of the cases of 
soft cataract, but it is an operation which requires great 
care, and great delicacy of manipulation. The whole 
chance of success depends on the manner in which the 
different steps are performed, and on the careful fulfil- 
ment of every detail. It has been said that this operation 
is not nearly so successful as that known as keratonyxis, or 
solution of the lens by allowing the aqueous to permeate 
its interior through a small puncture of its capsule. 
Possibly there may be truth in this assertion, but I beUeve 
that a large amount of the failures have depended on a 
want of a due appreciation of the difiiculties which beset 
linear extraction, and a consequent neglect of the pre- 
cautions necessary for a proper performance of it. 
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The operation may be divided into two stages : 
' 1st. To break np the anterior capsnle of the lens, so as 
freely to allow the aqueous to act on the lenticular matter. 

2nd. To remoye, by a small opening in the cornea, the 
broken-down lens from within the eye. 

Prior to performing the operation, the pupil should be 
fully dilated with atropine, so that the whole of the lens 
may be under the observation of the operator, and the 
iris may be drawn away as far as possible from the chance 
of injury. 

The first stage of the operation is to break up with a fine 
needle two-thirds of the anterior capsule of the lens ; and 
by carefiiUy moving the needle through the soft lenticular 
matter, so to comminute it that every portion of it may 
be brought into contact with the aqueous. 

1st. Great care must be taken not to injure the posterior 
layer of the capsule of the lens, as by so doing the hyaloid 
membrane will be ruptured, and the vitreous mixing with 
the particles of the lens will materially interfere with the 
due action of the aqueous humour on them, and also render 
more difficult the second part of the operation. 

2nd. In breaking up the anterior capsule with the 
needle, there is danger, if it be tough, of rupturing the 
suspensory ligament of the lens, so that the lens with its 
capsule will be freely moved at the point of the needle. 

8rd. It is of the utmost importance not to bruise the iris 
in the frequent movements of the needle. > 

4th. The aqueous humour must be maintained within 
the anterior chamber, until the termination of the operation. 

To fulfil all these objects, this, the first part of the 
operation, may be performed as foUows. 

The patient should lie on a couch, with his face towards 
the window, the pupil of the eye to be operated on having 
been previously thoroughly dilated with atropine. The 

L 
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surgeon eboiild stand behind the head of tlie patient. 
The needle, fig. 32, to be iised should be a fine one, 
F:a.S2. with a short spear-shaped point, to allow of an . 
easy entrance. The shaft shonld be perfectly 
cylindrical and slightly ~ conical — that is to say, 
slightly thicker two or three lines from the point 
thaai at the point itself, and highly polished. Tried 
npon the drum, fig. 33, it should perforate -withoat 
sticking, and on attempting to withdraw it, shonld 
raise the leather with it. In short it shonld fill 
the aperture which it makes in the comea so com- 
pletely, that no aqueous humour can escape until its 
withdrawal from the eye at the finish of the operation. 




The hds being kept apart by a spring speculum, the 
needle is made to perforate the comea obliquely, one or 
one and a half lines within its margin, so that during its 
moremente, it may not in any way injure the iris. Mr. 
Bowman is very urgent on the adTisability of penetrating 
the comea well within its margin, and of the great im- 
portance of keeping the iris untouched during the opera- 
tion. The distance within the comea, at which the needle 
should enter, will depend partly on the extent of dilatation 
of the pupil, as if it is not veiy widely dilated, the needle 
should be made to perforate nearer the centre. 

Different operators follow different plans of breaMng 
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up the anterior layer of the capsule of the lens. The 
object to be attained is, to tear up the anterior two-thirds 
of the lens capsule, without inflicting any injury on its 
posterior layer ; to destroy in feict that portion of it which 
occupies the pupillary area, even when the pupil is slightly 
dilated. 

One method is, after haying introduced the needle, to en- 
deavour to destroy a given portion of the* anterior layer of 
the capsule, within the pupillary space, by a series of 
movements of the point of the instrument fix>m the cir- 
cumference towards the centre, thus tearing it through by 
a number of radiating lines, and then by a semi-rotatory 
or stirring motion to break up the lenticular matter, and 
urge it a* it were forwards into the anterior chamber. 

A second mode of proceeding is to act first on the 
central portion of the anterior layer of the capsule, ajud 
to proceed gradually towards its circumference. 

A third method is merely to prick the capsule very 
freely at many points, first making a series of punctures 
around the circumferential border, and then two or three 
in the central part, ^so as to allow the aqueous to well in, 
and act upon the lens matter. 

The first action of the aqueous humour on the lenticular 
matter is to render all that which is transparent opaque ; 
and in so doing to cause it to swell and occupy more 
space ; then it acts as a solvent, gradually melting it down, 
prior to its absorption. 

After the operation is completed, the needle is with- 
drawn firom the eye ; and the pupil is to be kept widely 
dilated with atropine. The patient should be in a dark- 
ened room, but not in bed, and a solution of Atropine of 
the strengfth of gr. ij. ad Aquse .^j., should be dropped 
into the eye twice a day. 

As a rule, no urgent symptoms follow the first stage of 

1.2 
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the operation of linear extraction. Frequently some little 
irritation exists for a few days, but oftentimes the eye 
remains so quiet, that one can hardly imagine that any 
operation has-been performed. Still on the other hand, 
grave symptoms occasionally arise and require to be 
actively dealt with ; for an eye with, a congenital cataract 
is usually below the standard of strength, and succumbs 
quickly to sharp inflammatory action. 

Supposing the operation to have been well conducted, 
and the case apparently a good one, the great cause of 
untoward symptoms arising is the pressure of the swollen 
lens itself, or of some of its particles, on the posterior 
surface of the iris. Large pieces of lens matter may 
float freely in the anterior chamber, — may even apparently 
almost fill it, and fragments may lie on the anterior sur- 
face of the iris, without producing any unpleasant symp- 
toms ; but the pressure of even a portion of the lens on its 
posterior surface, may a*t as such an imtant as to kindle 
an amount of inflammatory action sufficient to destroy the 
eye. To avoid as far as possible the chance of such a 
contingency, the pupil should be kept widely dilated with 
atropine, so that the particles of lens matter, as they 
swell and detach themselves from the capsule, may float 
through the widely dilated pupil into the anterior cham- 
ber. Sometimes, although the capsule has been freely 
broken on its anterior surface, yet if the lenticular matter 
has not been sufficiently comminuted, the lens, as it 
becomes swollen by the aqueous, may be unable to discharge 
itself by fragments into the anterior chamber, and may 
press by its entire surface on the back of the iris, and 
thus become the source of great irritation. 

The reverse of this may however take place. The len- 
ticular matter may have been freely broken up, but the 
aperture in the lens capsule may not have been made 
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SHfficiently large to allow of the ready escape of the par- 
ticles after they have become swollen by the aqueous, 
and so the enlarged lens may press on the posterior surface 
of the iris. 

The symptoms which would be present in such cases 
would be those of great irritation ; severe neuralgia over 
the brow, around the orbit, and in the eye itself, vdth a 
considerable amount of photophobia : the eye more red 
than normal, and the ciliary zone of vessels manifest ; the 
aqueous muddy, and the pupil at first sluggish, then 
quite inactive, and unaffected by atropine. Such symp- 
toms as these call for immediate treatment ; if they 
commence a few hours after the operation, or on the 
following day, it will be well to apply one or two leeches 
to the temple, and repeat them in twelve or twenty-four 
hours if necessary. This local abstraction of blood often 
affords a most speedy relief, and at once arrests aU ex- 
cessive irritation. Act freely on the bowels with some 
moderate purgative, and keep the eye cool with a piece 
of linen moistened with cold water applied over it, and 
let the room in which the patient resides be kept dark- 
ened. If no abatement follows this treatment, but the 
symptoms of irritation continue, it is then advisable 
to remove at once the lens, or as much of it as possible, 
by p€frforming the second part of the operation of linear 
extraction. ' 

* The second stage of linear extraction consists in removing 
the broken-down lens through a small linear opening in 
the cornea. Before it is attempted, if nothing has hap- 
pened since the first operation to necessitate its immediate 
performance, sufficient time should be allowed to elapse 
for all the transparent portions of the lens to become 
opaque, and somewhat l!Qacerated by the aqueous. From 
three to six days will be about the time required for the 
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desired changes to take place, but mucli depends onthe 
condition of the cataract at the time of the operation, 
and upon the extent to which the capsule has been torn, 
and the lenticular matter broken up. This stage of th6 
operation requires great caution. 

1st. As to the part of the cornea through which the 
broad needle should be introduced, and the mode in 
which the opening should be made in the cornea. 

2nd. In allowing the lens which is now diffluent to 
run off on a curette, taking care not to bruise or in any 
way to injure the iris, or the posterior layer of the lens 
capsule. 

The patient should lie on his back on a couch, with his 
fiice towards the light ; the eye should be kept open by 
a spring speculum, and steadied by the operator with 
a pair of forceps. The broad needle should be used in 
the right hand of the surgeon for the right eye, and in 
the left hand for the left eye, to make the linear opening 
in the cornea. The outer portion of \h!6 cornea is the 
most convenient, and the part usually selected in edx^h 
eye for the incision about to be made. 

Wiih, reference to the opening to he made in the cornea. — 
The pupil being widely dUated with atropine, the needle 
should be made to perforate the cornea at the point just 
external to where the pupillary margin of the iris is seen, 
and instead of penetrating it directly from before back- 
wards, it should be made, as Mr. Bowman has suggested, 
to pass obliquely inwards, through the lameUse of the 
cornea, as in fig. 34, and then by a slight cutting motion 
in its withdrawal, to enlarge the opening to its necessary 
size. The aperture thus made will be valve-shaped, the 
external opening in the cornea being nearer to the cir- 
cumferential margin than the internal, the object being, 
that the curette in and after its introduction shall not 
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press at all u^n the iris ; but in making the many move- 
ments which are required, shall rest solely on the inner lip 
of the yalve-shaped orifice in the cornea. Frequently 
before withdrawing the broad needle, it may be well to 

dip it towards the lens, and break up more completely any 

• \ 

Fio. 34. 




large firagments which may remain. Another advantage 
in thus making the opening well within the margin of the 
cornea is, that prolapse of the iris does not occur ; where- 
as, when the linear incision is made close to the corneal 
margin, a protrusion of the iris is very apt to follow the 
aqueous, as it runs off with the soft lens on the curette. 

A sufficient opening having been made, the curette, 
fig. 35, is next to be introduced, and this Fio. 35. 
should be done with a gentle lateral motion. 
The eye being still held by the surgeon with a 
pair of forceps in the most convenient posi- 
tion, the curette is moved gently from side to 
side, pressing slightly on the mouth of the 
wound, to permit the aqueous with the soft- 
ened lens to fiow down its groove. When the 
largest portion of the lenticular matter has 
escaped, small opaque pieces wiU occasionally 
be seen which have not flowed away in the 
stream ; these may be followed by the curette, and on the 
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point of it being dipped beneath them, they will also escape 
along its groove. 

When the pupillary space is clear, it is advisable not to 
be too eager to get away every little bit of opaque soft 
matter which may be left, as oftentimes some small frag- 
ments will be seen still lying on the front of the iris, 
difficult to reach with the curette ; and more harm may 
be done in seeking to remove them, than their presence is 
likely to produce. All the movements of the curette 
should be conducted with the utmost caution, as it is highly 
essential that the posterior capsule should not be broken, 
for should such an accident occur, the vitreous wiU im- 
mediately come forward, as the hyaloid membrane must 
be ruptured at the same time. 

One of the great troubles occasioned by the flowing 
forwards of the vitreous is, that mixing with the opaque 
portions of the lens which have evaded the curette, it 
becomes often next to impossible to remove them, as, 
coated with the tenacious vitreous, they elude the point of 
the curette, and instead of falling into its groove, and 
escaping by it, they are pushed about the anterior chamber 
in front of it. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the 
influence of atropine. This is generally necessary, as it 
is very common to leave behind some soft matter, which 
not having been acted on by the aqueous, remained 
transparent at the time of the operation, and so escaped 
the notice of the operator. If towards evening there is 
pain, one or two leeches should be applied to the temple, 
and may be repeated if it continues. This small abstraction 
'of blood has often a most beneficial effect in arresting any 
imtoward symptoms which may present themselves at this 
early period afler the operation. 
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The pain in the eye increasing will call for warm and 
soothing applications, and of these the belladonna fomen- 
tation will afford the most comfort. If the eye should 
become hard, its normal tension being increased, a puncture 
of the cornea may be made with a broad needle, so as to 
allow the aqueous to escape. It frequently gives imme^ 
diate relief, and may be repeated if the glaucomatous 
symptoms recur. 

Iritis is the affection most to be dreaded after this 
operation. Its presence is suspected by a continuance of 
pain in and around the eye, but an. examination of the eye 
itself will at once confirm or refute the suspicion. The 
serous aqueous, the muddy iris, and the ciliary zone of 
vessels around the cornea give evidence of internal inflam- 
mation. 

There is an acute and a chronic form of iritis, which 
occasionally follows the operation of linear extraction. 

The cbcuie iritis may run its course in a few days and 
destroy the eye, or it may gradually subside to a certain 
point, and then become chronic. 

The chronic form, as a rule, commences from one to 
three weeks after the operation, and is the cause of great 
trouble to both the surgeon and patient. It is always 
accompanied with photophobia and lachrymation, and the 
edges of the lids often become puffy, thickened, and ex- 
coriated. The aqueous continues serous, and the striation 
of the iris indistinct. The pupil is but slightly and irre- 
gularly acted on by atropine, and there is a slow dull pain 
in the eye. This chronic condition will last frequently 
many weeks, and it yields but slowly to treatment. 
Counter-irritants behind the ear repeated from time to 
time sometimes do good, but as a rule, all applica- 
tions to the eye should be soothing, and the treatment 
tonic. 



154 SUCTION OPERATION FOS CATARACTT. 

Belladonna in one form or another should be applied to 
the eye to relieve pain, and to keep the pupil dilated, 
and occasionally a moderate mercurial inunction may be 
necessaryj 

Extraction op Soft Cataract by Suction. — This 
method of removing a soft cataract was reintroduced by 
Mr. T. Pridgin Teale, Junr., of Leeds, who suggested the 
operation, and performed it with success in December 1863, 
on a young man who had a traumatic catanwjt, quite un- 
conscious at the time of the antiquity of the proceeding 
he was adopting, or even of the operation having been ever 
practised before by other hands. 

Mr. Teale has since published a pamphlet on ^^The 
Extraction of Cataract by Suction," and also a paper on 
the same subject in the Royal London Ophthalmic Hos- 
pital Reports, vol. iv. p. 197, in both of which he has 
given a short account of the operation, and of the previous 
attempts to apply the principle of suction to the extraction 
of cataracts. He states that : — 

"According to Avicenna a similar proceeding (viz., 
excision of cataract, by opening in the cornea and drawing 
out the cataract by means of a needle) was practised by 
the Persians in the 4th century, and Albucasis reports 
that the procedure was gradually displaced by the ^ suc- 
tions-methode,' in which the cataract was sucked out 
through a hollow needle." (" Arlt. Krankheiten," vol. ii. 
p. 852. Prag. 1863.) 

In an American edition of Lawrence's Treatise on 
Diseases of the Eye, 1854, pp. 738, edited by Isaac Hays, 
M.B., there is the foUowing notice of a suction opera^ 
tion : — 

" Operation by suction. — ^M. Blanchet has lately promul- 
gated a new method of operating upon soft cataracts, which 
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he denominateB the operation of snction (par gugpiration). 
The pupil having been dilated with belladonna, he ponc- 
turea the cornea with Fio. as. 

a large cataract needle 
toward its circomfer- 
ence, in order that the 
opacity which follows 
may not occur in the 
field of vision. Through 
this opening, he intro- 
duces a small tube with 
a flageolet-like mouth, 
attached to an Anel's 
syringe, with which he 
pierces the capsule of 
the lens, and if the 
cataract is soft, he 
pumps, it out through 
this tube by working 
the piston of the sy- 
ringe; but if, on the 
contrary, the lens is 
hard, or the capsule is 
dense and opaque, he 
then has recourse to 
depression," 

In the instrument 
devised by Mr. Teale, 
' fig. 36, the suction 
power is applied by the 
mouth of the operator. 
It coi^ists of a glass 
tube of the exact size as 
that represented in tho drawing, to one end of which is 
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{JEi^stened a tubalar curette, whilst to the other extremity 
is attached a piece of india rubber tubing with a glass 
mouthpiece. 

The extraction of the lens by suction may be completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The first stage . is 
the same as the preliminary needle operation for linear 
extraction described at page 145. It consists in tearing 
up with a fine needle the anterior capsule of the lens, and 
so comminuting the lenticular matter, that every part of 
it may be freely exposed to the action of the aqueous 
humour. Two, three, or four days having elapsed, the 
second stage or suction part of the operation may be per- 
formed, and the whole lens, now opaque and diffluent, 
wiU be readily drawn through the tubular curette of the 
instrument. 

An attempt to remove a lens which is not completely 
opaque, is met by two difficulties : — 

1st. The transparent circumferential portion of the lens is 
always sticky ; and adhering to the inner sor&ce of the 
capsule, it is difficult, if not impossible, to get the whole of 
it away. 

2nd. From a part of the lens being transparent it is im- 
possible to say when the whole of it has been removed, as 
the opaque portion only is visible to the operator. 
. By first allowing the aqueous to act on the lens matter, 
the transpai-ent portion becomes opaque, loses its tenacity, 
and is readily sucked up into the tube. 

The second stage or the suction part of the operation may 
be performed as follows. The pupil having been previously 
fully dilated with atropine, an opening is made in th^ 
cornea with a broad needle, immediately within the 
pupillary margin of the dilated pupil, sufficient in size 
to allow of the easy entrance of the tubular curette. A 
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delicate manipulation of tlie instrument is required to 
move it from point to point, so as to place the open mouth 
of the curette in the most favourable positions for sucking 
in the lens matter, without in any way injuring the iris. 
The suction power must be carefully regulated by the 
operator, who is able to arrest it instantly if necessary. 

Should the cataract be very soft and fuUy formed^ its ex- 
traction by suction may be completed in a single operation, 
and the preliminary stage of opening the anterior capsule 
and submitting the lens matter to the action of the aqueous 
for a certain number of days may be dispensed with. In 
such a case a fine needle should be first introduced through 
the cornea, and the anterior capsule be thoroughly opened 
and the lens matter broken up. A free opening is then to 
be made in the cornea with a broad needle, to admit of the 
easy entrance of the curette, and the suction power being 
applied, the opaque lens may be drawn up into the glass 
tube, and the operation may be thus completed in one 
sitting. 

Pig. 37 is a very excellent cataract syringe, designed by 
Mr. Bowman and made by Messrs. Weiss of the Strand. 
The suction power is obtained through a delicate metal 
syringe placed at one extremity of a glass .tube, which 
is famished at the other end with a tubular curette, the 
aperture of which is countersimk. The syringe is so con- 
trived, that with one hand the piston can be worked, and 
the movements of the curette within the eye guided, whUst 
the other hand is left free to fix the globe with a pair of 
forceps. 

The glass tube at the end of the syringe, to which is 
fastened the curette, is made to screw on and oflF, to allow 
of curettes of different sizes being used, in accordance with 
the consistence of the cataract which has to be sucked 
out. 
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The drawing differe in 

FiQ. 37. 
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one respect from the inistrament 
used hj Mr. Bowman in having 
a ring attached to ita aide, 
throngh which the index finger 
can be parsed, so as to steady 
the syringe, whilst the thomb 
on the concave rest mores the 
, piston rod. 

^^ ^^ ' "1 ' . In applying the operation* of 

K \f* linear or ruction extraction to the 

treatment of ■ traumatic eataractg, 
the state of the opaqne lens will 
determine whether its removal 
can be completed in one opera- 
tion, or whether it will be best to 
diride it into two stages. 

If the capsule of the lens has 
been already ruptured by the 
injury, and the whole lens is 
opaque, having been well mace- 
rated by the aqaeons, it will be 
unnecessary to perform the 
first stage of linear extraction. 
An attempt may be at once 
made to remove the lens, either 
by means of the curette, or with 
the suction syringe. 

But if notwithstanding that 
the capsule has been torn and 
a large portion of the lens is 
opaque, it is evident, on a careful 
examination, that much remains 
which is transparent ; — in such 
a case, the needle operation must be performed, and an 
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interval of some days be allowed to elapse before on 
attempt is made to extract the lens. 

The operations of linear or suction extraction may be 
performed in the following cases of traumatic cataract, 
provided there is no reason to expect that the opaque lens 
has a hard nucleus. 

1st. If all the acute symptoms occasioned by the in- 
jury have subsided, but a chronic irritable state of the 
eye continues, and it is probable that this is kept up by 
the presence of the swollen lens constantly pressing on 
the irid ; then it is best to remove it without delay. By 
thus getting rid of the source of the irritation the eye wfll 
be placed in a condition more favourable to recovery. 

I believe that it is always wise, if possible, to wait until 
the eye has recovered from all the shock occasioned by 
the primary injury, before making any attempts to remove 
the cataract ; until, in fact, all dread of light and all red- 
ness of the conjunctiva have subsided. It is only when 
special symptoms arise which may be attributable to the 
presence of the swollen lens acting injuriously on the eye, 
that this rule should be departed from. 

2nd. K, after all irritation of the eye has ceased, little 
or no progress is b^ing made towards the absorption of the 
cataractous lens, it is advisable to adopt some operation 
for its removal, and either linear extraction or suction may 
be had recourse to. It is better as a rule in such cases 
to get away what remains of the lens rather than to 
perform a needle operation with the hope that the process 
of absorption will be thus rekindled. 

The frequent lighting up of an increased vascular action 
within the eye by repeated pricking operations, and the 
long continuance of this extra-vascular state during the 
somewhat slow process of solution and absorption, are very 
apt to produce more ultimate mischief than the one larger 
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operation, which at once disposes of the opaque lens, and 
removes from the eye the great source of anxiety. 

There are, however, certain cases of traumatic cataract 
where neither linear .extraction nor the suction operation 
are suitable, but which may be well treated either by the 
traction operation or by an operation in which an iri- 
dectomy is first performed, and then the softened lens or 
what remains of it is removed either by the curette or by 
the cataract syringe. 

The Traction Operation is one which has been very 
largely employed and with great success during the last four 
years for the removal of the ordin^^ry senile cataract, and 
for certain other cases of cataract in which complications 
have rendered the extraction by a large corneal flap inad- 
missible. As in the two former operations, linear and 
suction extraction, I will first describe the mode of perform- 
ing the operation, and then briefly classify the cases 
which seem to me to be specially fitted either for it or for 
a modification of it. 

In the traction operation the object is, to draw the 
opaque lens out of the eye through a slit-like opening, in 
preference to the large incision with a corneal Bap, which 
was made in the old extraction operation. A. portion of the 
iris is renK>ved at an early stage of the operation, so as to 
avoid that contusion or laceration of its structure to which 
the introduction of instruments within the eye for the 
withdrawal of the lens would expose it. 

This operation was first originated by Von Graefe for 
those forms of traumatic cataract where the nucleus was 
too dense to be easily removed by linear extraction. His 
assistant. Dr. Schuft (now Waldau), extended the applica- 
tion of this operation to cases of ordinary cataract, and 
designed a series of scoops for the drawing out of the 
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opaque lens from the eye. His description of the operation 
is published in the Eoyal London Ophthalmic Hospital 
Beports, vol. iii. page 159, under the title of " The OuU 
scooping of Cataract,'^ 

Since then the details of this operation (now known as 
the traction operation) have been modified, and two very- 
clear descriptive papers have been written on the subject 
by Mr. Critchett and Mr. Bowman in vol. iv. of the Eoyal 
Lohdon Ophthalmic Hospital Reports.* 

The Operation. — The patient having been placed on a 
couch with his face towards the light, a spring stop specu- 
lum is introduced between the lids, so as to separate them 
to the proper extent. The opei*iator stands at the head of 
his patient, and with his left hand he fixes the eye with a 
pair of forceps, which he makes, take firm hold of the con- 
junctiva and subjacent fascia, just below the centre of the 
lower margin of the cornea, at the point directly opposite 
to that wher^ he wishes to introduce the point of his tri- 
angular knife. With the right hand he makes the in- 
cision into the upper border of the cornea with a lance- 
shaped iridectomy knife, fig. 25, p. 106, causing it to 
enter that structure at the comeo-sclerotic junction, and 
parsing it downwards, and veiy slightly forwards across 
the anterior chamber, nearly up to the extremity of the 
broad end of the blade, taking care on the one hand not to 
wound the lower border of the iris, or, on the other, to 
scratch the inner surface of the cornea. The opening 
should always be made sufficiently large to allow of the 
easy introduction of the scoop, and the ready escape of the 
lens. The failing in this requisite is one of the commonest 

* On the Removal of Cataract by the Scoop-method, op the Method by Traction, 
by George Critchett : Royal London OphthaL Hosp. Reports, vol. iv.'p. 316. — On 
Extraction of Cataract by a Traction Instrument, with Iridectomy ; with Remarks 
on Capsular Obstructions and their Treatment, by William Bowman, F.R.S. : 
Royal Lond. Ophthal. Hosp. Reports, vol. iv. p. 332. 

M 
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causes of failure of success in this operation. If the 
aperture is found on the withdrawal of the knife not to be 
ample enough, it should be enlarged laterally by a pair of 
scissors. The size of the opening should be determined 
by the nature of the lens to be extracted fix)m the eye ; 
an old and hard lens requiring a more free incision than 
one with a hard nucleus, but with a soft surfiEice. The 
opening into the cornea may be made at any part of its 
circumference ; but it should always, if possible, be in 
the upper border, so that the iridectomy may be made 
directly upwards, as in this direction the deformity of the 
pupil will be covered by the upper lid, and by it the size 
of the pupil for the admission or exclusion of light will to 
a great extent be regulated. 

The operator should now let go his hold of the forceps 
which fixed the globe, and hand them over to his assistant 
to rotate the eye a little downwards if necessary, and to 
keep it steady whilst he excises a portion of the iris. 
This he does by introducing a pair of iris forceps (fig. 26, 
p. 107) through the wound, and seizing the iris with them 
near its pupillary border draws out a portion of it, and 
cuts off as much as he desires with a pair of fine scissors. 
If the iris has already prolapsed through the comeo- 
sclerotic incision, as it frequently does, he has only to take 
hold of it with the iris forceps, whilst he removes a piece 
of it with the scissors. 

If there is any bleeding into the anterior chamber either 
from the cut iris or from blood trickling in through the 
wound from the divided conjunctiva, it is well to wait for 
a few minutes, and to get it away before proceeding to the 
second step of the operation. This may be easily accom- 
plished before it is coagulated. In most cases the mere 
introduction of the point of the curette between the lips of 
''' the corneal incision is sufficient to cause the fluid blood to 
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flow from the anterior chamber. If this, however, fails, the 
plan sometimes adopted by Mr. Bowman is abuost certain 
to succeed. He introduces the end of the curette just 
within the corneal section, and with it presses slightly on 
the sclerotic edge of the wound, whilst at the same time 
he seizes the tendon of the inferior rectus and gently pulls 
upon the globe, so as to exercise a slight pressure. 

The second stage of the operation is to tear through the 
.capsule of the lens. This is to be done with an ordinary 
pricker, fig. 88, orwith Von Graefe's fleam-cy8totome,fig. 39. 

The point of the instrument should be introduced side- 
ways through the section, so as to avoid the chance of 



Fig. 38. 



Fio. 39. 
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its catching in the wound, or scratching the inner surface 
of the cornea, and then turning it upon itself, so that its 
point comes into contact with the lens, the capsule should 
be freely torn. 

The third sta^e of the operation is the withdrawal of the 
lens from the eye. This is to be done by gently introduc- 
ing the traction instrument through the wound, using 
scarcely any perceptible force, but urging it as it were 
onwards, if it seems inclined to hitch, by one or two slight 
lateral movements, directing it at the same time first a 

M 2 
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little backwards, so as to insinuate its extremity between 
the posterior surface of the lens and its capsule, and then 
downwards and slightly forwards, allowing it almost by its 
own weight to follow the posterior curvature of the lens. 
Having secured the lens within its grasp, the instrument 
is to be gradually withdrawn, sKghtly depressing its 
handle during this movement, so as to draw the lens with 
it out of the eye. If the whole lens, as occasionally 
happens, is brought out with the first withdrawal of the 
instrument, the operation is completed. Generally, how- 
-ever, some soft lenticular matter is left behind, and some- 
times some fragments of the nucleus which have become 
detached. A cataract spoon must now be used to bring 
away all the lens matter which remains. It is always 
advisable to remove as much as possible of that which has 
been left behind, and especially any hard or chippy frag- 
ments ; but if a little soft sticky lenticular matter is seen 
occupying the pupillary area, and one or two endeavours 
have failed to catch it in the spoon, it is better to leave it 
rather than to run the risk of doing injury by the too fre- 
quent attempts to get it away. The fewer times the spoon 
is introduced within the eye the better for the patient. . 
Before finally closing the eye, see that the edges of the 
corneal wound lie well in apposition, and that no particles 
of lens matter are in the angles of the wound or between its 
lips. The lids may now be closed, and a light pad with a 
knitted bandage should be fastened across the eyes. 

The instruments which are requisite for the withdrawal 
of the lens from the eye in the 3rd stage of the traction 
operation are : 

1st. A traction instrument to pass between the posterior 
surface of the lens and its posterior capsule, with which 
the nucleus and generally a large portion also of the re- 
mainder of the lens are brought away on its first with- 
drawal from the eye. 
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2nd. A small spoon for the removal of any soft lenticu- 
lar matter which may remain after the nucleus has been 
taken away. 

For the accompKshment of the first object, Mr. Critchett 
has devised one and Mr. Bowman two instruments, all of 
which perform the work required of them very well. Fio. 40. 

Fig. 40 shows the front view of Mr. Critchett's 
spoon. It consists of a thin oval plate of silver at 
the end of a stem, slightly curved from end to end 
to enable it to accommodate itself during its intro- 
duction to the posterior curve of the lens. Its 
extreme edge is bent upon itself so as to form a 
thin wedge, which not only facilitates the passage 
of the instrument, but on withdrawing it causes it 
to fix itself by its free edge into the part of the lens 
with which it is brought into contact, and thus to 
hold it firmly whilst the instrument is being with- 
drawn from the eye. 

• Mr. Bowman has designed two instruments, which 
he employs under diflFerent circumstances in the trac- 
tion operation. 

The following is the description of them Fio.41.Fio.42. 
given by Mr. Bowman in his paper on " The 
Extraction of Cataract by a Traction Instru- 
ment," published in the Royal London Oph- 
thalmic Hospital Reports, vol. iv. p. 350. 

Figs. 41 and 42 represent a front and side 
view of one of the spoons. " The body of the 
spoon is very nearly flat from side to side, a 
little concave forwards from end to end ; and 
the incurvation of the extreme end is in 
fact a continuation of this concavity, though 
inclined to it at an obtuse angle. Where the 
end joins the sides of the spoon, this incurvation gradually 
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ceases, and the sideff, except towards the end, have no 
edge above the general level. The whole is as thin as 
possible consistent with due rigidity, and the breadth 
about half or a third of that of the lens. The stem 
is slightly curved, to adapt it to the position of the brow, 
across which it has to work in the ordinary iridectomy 
upwards." 

Fio. 43. Fig. 44. ^^igs- 48 and 44 are the front and side view 

of the other spoon Mr. Bowman has devised, 
and which he considers preferable '^ where, 
from the entire absence of sofb matter, there 
18 the lea«t room for the insinuation of an 
instrument between the lens and its 
capsule, and where therefore it should 
occupy the least possible space. This form 
is nearly flat from side to side, and but 
slightly concave from end to end. The 
end has a very thin, though not a sharp 
edge, only slightly incurved, and the concave sur£Eice at 
the end is roughened by transverse lines. It is thus 
Fio.46. fitted to insert itself readily between the nucleus and 

f posterior capsule, particularly if poised, as it were, 
only by the thumb and a single finger, and made to 
advance with a gentle Literally wriggling motion. 
Then, when the handle is lowered, its end rises in 
the lens-substance beyond the nucleus, and obtains 
an excellent hold on it for its extraction." For the re- 
moval of any soft lenticular matter which may remain 
Q after the nucleus has been taken away, one of Schuft's 
(now Waldau's) smallest spoons (fig. 45) will be 
found very convenient. Mr. Bowman, however, for 
this purpose generally uses one of his own spoons (figs. 
41 and 42), with which he often commences and completes 
the operation of drawing out the lens. 
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The cases of trati/mcUic caia/ract which are spedaUy sudied 
for the traction operation, or for an operation in which an 
iridectomy is performed previous to the vse of the curette or 
the syringe, are : 

1st. Traumatic cataracts occurring in patients after 
85 or 40 years of age. At this period of life the 
nucleus becomes more dense, and is not so easily acted on 
by the aqueous as in younger people. It is best therefore to 
perform such an operation, that should the nucleus be 
found too firm to come away by suction or to escape on 
the curette, it may be easily lifted out by a cataract scoop. 

2nd. Where the iris has been involved in the injury and 
only a very small pupil remains, one margin of it perhaps 
adherent to the lens capsule, and the other to the cicatrix 
in the cornea ; where indeed an artificial pupil would be 
necessary both for the convenient extraction of the lens, 
and also for the improvement of sight after the lens has 
been extracted. 

8rd. In eyes which are suffering from what may be called 
traumatic glaucoma, a condition which occasionally comes 
on after a severe injury in which the lens has been impli- 
cated. The tension of the globe becomes increased, and 
the iris is pushed forwards by the swollen lens. In such 
an eye the removal of the enlarged lens would probably 
arrest the symptoms, as indeed I have seen it do on several 
occasions ; but if the iris has been carried much forwards^ 
so as to lie close to the cornea, it is almost impossible to 
extract the lens without inflicting some injury to the iris. 
Ohe of two courses may then be followed : either perform 
an iridectomy and leave the extraction of the lens to a 
future period, or else, after having removed a portion of the 
iris, complete the operation by getting away the lens, if it 
is sufficiently soft, with a curette or suction instrument ; or 
if there is a dense nucleus, with a cataract spoon. 
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4th. In cases of fistula of the cornea associated with 
traumatic cataract, an iridectomy should be made opposite 
that portion of the cornea which is the least affected by 
the injury, and the opaque lens may be then removed by 
one of the methods abready described. 

Lastly. When a wounded lens is rapidly swelling and 
causing great irritation of the eye, but the whole of it is not 
opaque, an iridectomy should be performed, and that por- 
tion of the iris should be excised which appears to be most 
pressed upon by the swollen lens. The extraction of the 
opaque lens should be deferred until a future period, when the 
eye has completely recovered from the shock of the injury. 

Von Graepe's Modified Linear Extraction Opera- 
tion FOR Cataract, — The following is an extract from a 
translation of Von Graefe's paper on this subject * by Dr. 
A. Samelson of Manchester, which appeared in the Oph- 
thalmic Review, vol. iii. p. 7. t 

" The patient being placed on the couch, the lids se- 
parated by an adjustable speculum — I prefer the one re- 
Fio. 46. commended by Critchett — and the eyeball drawn 
downwards by spring forceps, which are appUed 
immediately below the cornea, the operation is 
commenced. 

" Step L The Incision. — The point of a small 
knife (fig. 46), the cutting edge being directed up- 
wards and the surface, forwards, is inserted at the 
point A (fig. 47), so as to enter the anterior chamber 
as peripherally as possible. In order to widen the 
extent of the inner wound, the point should at first 
not be directed towards JB, i. e. the point of 
counter-puncture, but rather towards Cj only when the 

* Aichir fur Ophthalmologic, 1865, xi. Jahrgang, 3. Band, p. 1. 

t "This translation has been revised by Professor r. Graefe. — ^Eds. of 0* R." 
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knife has advanced folly three lines and a half within 
the visible portion of the anterior chamber should the 
handle be lowered^ and the instrument directed along the 
scleral border^ on to J?. As soon as the resistance to the 
point is felt to be overcome, showing the coijnter-punctnre 
to be accomplished, whether the uplifted conjunctiva be 
transfixed or not, the knife must immediately be turned 
steeply forwards, the back of it being almost directed to the 
centre of the ideal sphere of the cornea, when Fio. 47. 
the incision is to be continued in this plane, 
first by boldly pushing the knife onwards, and 
then, after its length is exhausted, drawing 
it backwards. Should this latter movement, 
though generally sufficient, fail completely to divide the 
scleral border, the sawing manoeuvre must to a less extent 
be repeated. As soon as the last bridge of the scleral 
border is cut through, the knife lies fi-eely moveable under 
the uplifted conjunctiva, which, in order to avoid the 
formation of too long a flap — ^the proper height is l^"'-2''' 
— must now be divided by a sawing movement horizon- 
tally forwards, or even forwards and downwards. 

" Step n. The Iridectomy, — The holding forceps having 
been handed to an assistant, with a straight pair of iri- 
dectomy forceps — I use a very small pattern — we lift the 
conjunctival flap ofif the prolapsed iris ; the former, merg- 
ing as it does into the limbus, and there being, fi-om the 
previous extensive loosening, no further resistance side- 
ways, is easily reflected down over the cornea, when the 
iris appears perfectly bare. Hereupon the prolapse of the 
iris is seized with the sam^ forceps at its central and most 
vaulted portion ; it is gently pulled upon so as to make it 
present a triangular shape, and excised at its base fi'om 
one comer of the wound to the other, to which end usually 
two slight strokes of the scissors are required. 
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<< Step HE. DilaceraUon of the CkipguU, — ^The operator, 
having resumed the fixing forceps, now with a cystotome 
properly bent, and which is armed with.a fleam, opens the 
capsnle by two snccessive rents, beginning from the lower 
edge of the pupU, and ascending snccessiyely along its nasal 
and temporal margins, near to the upper equator of the lens. 

" Step IV. Evacuation of the Lens. — ^The mode of eva- 
cuating the lens varies according to the amount of soft 
surface matter. Where there is plenty of it, the delivery 
is, as a rule, effected without the introduction of any in- 
strument, merely by external pressure. The back of a 
broad and moderately arched spoon is, close to the centre 
of the incision, gently pressed against the sclera, so that 
the woimd is made to gape. Thus, cortical masses are 
caused to escape, and the vertex of the nucleus presents 
itself. In order to promote as much as possible the tho- 
rough exit of the latter, the back of the spoon is made to 
glide along the sclera, first with an equable degree of 
pressure laterally towards the comers of the wound, 
Ld, therenpon, .^thdrawing it from the wonn4, upwaxdi 
with, a continuous increase of pressure. K during these 
movements the diameter of the nucleus presents itself, the 
pressure is more and more abated, and the delivery maybe 
completed by applying the end ot the spoon to the pro- 
jecting edge of the nucleus. K there be but a thin stratum 
of soft cortex, the recommended ' slide manoeuvre ' may 
likewise be tried, but ought to be abandoned as soon as we 
observe that during the lateral movements no presentation 
ensues ; in this event the hook must be resorted to, which 
in the case of hard cataract is required ah initio. The 
blunt hook which I am in the habit of employing has the 
form represented in fig. 48, and has its stem bent in such 
a manner (fig. 49) as to enable it to be readily pushed under 
the nucleus. It is first laid flat on the opening made in 
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the capsule, Idiereupon drawn back over the near edge of 
the nucleus, when, bj a suitable eleyation of the handle, 
it is brought in the direction of the Fra. 48. fio. 49. 
posterior cortex, along which it is then 
pushed forward on the flat until it has 
passed the posterior pole of the nucleus. 
The instrument is now between the fin- 
gers rotated around its axis, so that the 
plane of the curved extremity of the hook 
exchanges its horizontal for the vertical 
position, or, should resistance be felt, an 
oblique one, and the nucleus, or, as the 
case may be, the whole lens is by a gentle §/\j 
traction carried towards the incision. 

" Step V- Clearing of the PupU amd Coaptation of the 
Wound, — Jf, as happens in the majority of cases, after ex- 
traction of the nucleus, cortical masses remain, they must 
be evacuated by gentle pressure and friction, exercised 
with the finger-ends through the medium of the lids, and 
in accordance with the well-known rules for the same pur- 
pose observed in flap-extoaction. Only in exceptional cases 
may a small spoon be introduced for the removal of isolated 
cortical fragments, which may be particularly adherent to 
the capsule. Very delicate coatings of the capsule, if their 
evacuation be difficult, are better lefb behind ; but, on the 
whole, as complete a removal as possible of the cortex 
should be insisted on. Finally, the wound is to be cleared 
with forceps from any adherent iris pigment or coagula, and 
the conjunctival flap replaced in its proper position. 

" Eegarding the after-treatment I may be brief. The 
usual compressive bandage must be applied, and first re- 
newed five or six hours after the operation, afterwards 
twice (or even once) a day. In regard to light, the ha- 
bitual cautions must be observed. Rest is to be recom- 
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mended, but less rigoronsly tlian after flap-extraction. K 
necessary, the patient may pass even the first days follow- 
ing the operation out of bed. Respecting the diet, every- 
thing may be allowed excepting stimulants and such 
aliments as require mastication. From the second day I 
apply atropine (usually twice a day), chiefly to prevent 
coalescence of the two comers of the sphincter vrith the 
capsule. Only where copious conjunctival secretion either 
existed before or became apparent after the operation, I 
defer the application. If anything untoward occurs, a 
cautious yet accurate examination (always by artificial 
light) must decide whether it originate fi-om the wound, 
the cornea, the iris, or the capsular cells, when the proper 
measures have to be taken in accordance with the cus- 
tomary rules. On the whole, departures from the normal 
course are but rarely observed." 

The favourable reports of Von Graefe concerning the 
results of " the modified linear extraction " have been con- 
firmed by Dr. Liebreich of Paris, and by others wl^o have 
practised it. I have not myself had any experience of the 
operation in the treatment of traumatic cataracts ; but in 
those cases where the patient is advanced in years, and 
the probability is in favour of the nucleus being very dense, 
the modified linear extraction will, I have no doubt, be 
found a very useful operation. 

I have made no reference in this chapter to the ordinary 
flap extraction for cataract, as although it is a most ad- 
mirable operation, and in many cases the best which can 
be selected for a senile cataract, yet it is not applicable to 
the traumatic form. 

Liebreich^s Eye Bandage, — After all operations on the 
eye, but especially after an extraction of cataract, the com- 
fort of the patient is increased, and the prospect of success 
improved, by an easy, well-adjusted bandage. The one now 
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in use at the Eoyal London Ophthalmic Hospital fally ac- 
complishes its purpose : it was introduced by Dr, Liebreich 
about three years ago when on a visit to the Hospital. 



Fio. 60. 




Fig. 50 is a close representation of it : the only differ- 
ence between the original bandage and that in the drawing 
is a slight modification in the way in which the tapes are 
fastened to the knitted band. The bandage consists of a 
knitted cotton band, A^ from 11 to 11^ inches in length, and 
2^ inches in width ; at either end of which are attached 
tapes to keep it in position on the head. The tapes should be 
one inch in width. One tape, B, 12 to 12^ inches in length, 
passes across the top of the head from ear to ear ; whilst 
the second tape, 0, 10^ to 11 inches in length, goes across 
the occiput from the one ear to the other, and terminates 
in a free end, D, by which it is tied to the tape jE7, and 
fastened on the head. 

Fig. 51 shows the way in which the bandage should be 
applied. The patient having been told to gently close the 
lids of both his eyes, a small single square of fine linen is 
laid over the one which has been operated on ; upon this 
is placed a little cotton- wool, and over the whole and across 
both eyes the bandage, which is to be tied on the side of 
the head opponite to the eye which has undergone the 
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operation. The advant^ea which this banda^ has over 
the many different methods which are practised for keeping 
the eyes closed after operations are : 




It is easily applied, and fits accurately without slipping ; 
it can be unfastened qnickly and the eye examined without 
disturbing the patient, or without requiring him to sit up 
if he is lying down. It is also very easy to the patient, and 
it does not exclude the use of moist applications to the eye, 
as they can be applied through the bandage. 

I have lately had the handle made with a linen instead 
of a knitted band, and in some respects I prefer it, as it is 
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not 80 hot to .the eyes; and if water dressings or lotions 
have to be used, thej can be more convenientlj applied 
through the linen than the knitted cotton. When moist 
dressings are required, the cotton-wool should be omitted, 
and in its place a double fold of linen should be laid upon 
the closed lids, over which the bandage is to be &8tened. 
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CHAPTER V. 

CAPSULAR OPACITIES AND DISLOCATIONS OF THE LENS. 

CAPSriAR OPACTTIES FOLLOWING THE LOSS OF THE LENS —SIMPLE OPACTTT 
t)F THE LKXS CAPSULE — DEFECT OF SIGHT AFTER AN EXTRACTION OF THE 
LFJV'S FROM A WRINKI.INO OF THE CAPSULE— OPACITY OF THE CAPSULE, 
WITH PARTICLES OF LENS MATTER BETWEEN ITS LAYERS — OPAaTY OF THE 
CAPSULE BL£NDED WITH INFLAMMATORY EXUDATIONS — DECIENERATIYE 
CHANGES OP THE LENS CAPSULE — TREATMENT OF CAPSULAR OPACITIES 
— NEEDLE OPERATIONS FOR OPAQLTS CAPSULE— REMOVAL OF OPAQUE CAP- 
SULE WITH CANXTLAR FORCEPS— DISLOCATIONS OF THE LEN«» I FIRST, INTO THE 
ANTERIOR CHAMBER, TRFJiTMENT OF *, SECOND, INTO THE VITREOUS, PROG- 
NOSIS AND TRFJiTMENT OF ; THIRD, BENEATH CONJUNCTIVA, PROGNOSIS AND 
TREATMENT OF — PARTIAL DISLOCATIONS OF THE I.ENS. 

Capsular Opacities following the Loss op the Lens. 
— After the lens has been removed, whether by absorption 
following an injury in which its capsule has been torn, or 
by an operation for its extraction, some density of the origi- 
nally transparent capsule which has been left is very apt to 
occur, and to greatly mar the excellence of vision which the 
patient would otherwise possess. The degree of opacity 
which so frequently follows varies very much, and is de- 
pendent on different circumstances. 

1st. The simplest form of opacity of the capsule is that 
which often occurs after an operation for the removal of 
the lens, especially after linear or suction extraction. Its 
formation is unaccompanied with any inflammatory action ; 
the eye after the operation may have progressed most 
favourably, and the iris have resumed its activity in dilat- 
ing and contracting the pupil under the influence of light 
and shade, but yet the acuteness of vision is 'dimmed. 
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The patient may be able to read No. 10 or 12 of Jaeger s test 
types, but he is unable to discern a word of No. 1 Or No. 2. 
If such an eye is examined with the ophthalmoscope, a 
film of capsule will probably be found occupying the pupil- 
lary space, not actually opaque, but with its transparency 
sufficiently dulled to interfere with the due passage of the 
light to the fundus of the eye. 

In a paper by Mr. Bowman on Capsular Obstructions * 
he has shown that the capsule, which remains after the 
lens has been removed, may cause a serious imperfection 
of sight without becoming opaque, but by assuming a 
wrinkled and folded state, so as to produce an unequal re- 
fraction of light in its passage through it, and a conse- 
quent confusion of the image on the retina. A careful 
examination by lateral focal illumination will detect this 
crumpled condition of the capsule. 

The second form of opacity of the capsule which is fre- 
quently met with, is where the membrane itself is semi- 
opaque, but its opacity is considerably increased by bits of 
the soft lenticular matter having become enclosed between 
partfi of the anterior and posterior layers of the capsule, 
so that the aqueous is imable to exert its solvent influence 
on them. In such a case, if the pupil be dilated with 
atropine, the opacity of the capsule will be seen to vary 
in density in different points of its area, according to the 
quantity of lens matter which has been enclosed between 
its layers. This condition is a very frequent resialt of 
penetrating wounds of the eye, in which the lens has been 
wounded, and absorption of the greater part of it has 
subsequently followed, but where, owing to the rent in the 
lens capsule having been small, the aqueous has failed to 
act completely on every part of its substance. The op- 

* Royal London Oplithalmic Hospital Reports, vol. iv. p. 358. 
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posed layers of the lens capsule have then closed upon the 
little remaining lenticular matter, and by thus shutting off 
the aqueous have prevented its further maceration and ab- 
sorption. This form of opacity is not necessarily accom- 
panied with any inflammatory action. 

Dr. Schweigger of Berlin has shovni that the opacity of 
the lens capsule may also be increased by an imperfect 
growth of those of its lining, of intra-capsular cells, which 
from some cause have escaped the action of the aqueous 
on them. 

The third form of opacity of the capsule is always associ- 
ated with iritis, following the wound of the lens. Lymph 
is effiised on the surface of the capside, and adhesions 
more or less extensive take place between it and the iris. 
The capsule itself becomes opaque, and blending with the 
lymph upon its sur&ce grows tough, and almost fibrous in 
its structure, losing all its natural elasticity. This state 
of the capsule is very frequently combined with some soft 
opaque lens substance shut in between its layers ; indeed 
in many cases it is due to the irritation which has been 
excited from some lenticular matter having been left be- 
hind at the time of the operation for the extraction of the 
lens. The pupil in these cases is generally contracted, 
and its margin adherent either at points or often in its 
entire circumference to a dense membrane, composed of 
lymph and opaque capsule, enclosing between its layers 
fragments of the lens substance. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of struc- 
ture : in some cases, losing the toughness it at first ac- 
quire, it becomes brittle and friable, allowing a needle or 
a pair of iris forceps to pass through it like tinder ; or in 
others, in after years becoming the seat of earthy deposits. 
The second form of capsular opacity I alluded to, where a 
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portion of lenticular matter is enclosed between the layers 
of the capsule, is also liable to degenerative changes, and 
to have earthy salts deposited in the vestiges of the lens 
between its folds. 

Treatment op Capsular Opacities. — In treating opa- 
cities of the capsule aflfcer the lens has been removed, it 
may be taken as a rule which should never, if possible, be 
departed from, that no operation should be performed sb 
long as the eye is red or irritable. 

All irritation from the previous operation should have 
passed away, and the sclerotic should have regained its 
normal white appearance. The rekindling of an- inflam- 
mation which has not quite subsided is more dangerous 
to the eye than a completely fresh attack excited by a 
second operation some weeks or months after the eye has 
perfectly recovered from the effects of the first. At the 
same time it should be remembered that too long an in- 
terval should not be allowed to elapse before a needle opera- 
tion is performed to break through the semi-opaque capsule. 
It is apt after a while to become tough and to lose some 
of its elasticity ; so that it will not tear so easily before 
the needle, and when torn the sides of the rent wiU not so 
readily separate. From two to three months after the 
extraction of the lens is usually sufficient for the eye to 
recover itself, and to fit it for a needle operation, should 
one be required ; but in some cases even a longer period 
than this may be necessary. 

Needle operation for opaque capsule. — A single needle is 
usually sufficient to. tear an opening through the s^mi- 
opaque or wrinkled capsule which is often found after an 
ordinary operation for cataract, but two needles shoidd be 
in readiness in case a second is required. The needles 
should be carefully selected, 9s much of the facility in per- 
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forming the operation, and sometimes even the success of 
it, depends on their being properly made. Each needle 
shoidd be after the pattern described at page 146, with a fine 
cutting point and the stem slightly cylindrical, so as to 
hold accurately the aqueous within the chamber until the 
operation is completed. . 

Before commencing the operation, the pupil should be 
faUy dilated with atropine. A spring specvdmn should 
be then introduced between the lids to hold them apart, 
and the ere, if very mobile or inclined to roU upwards, 
may be fixei witix a pair of forceps held in the left hand 
of the operator ; but this is not generally necessary, for 
as soon .as the needle has entered the cornea, the eye is 
entirely under command. 

The needle should penetrate the cornea obliquely about 

one or one and a half lines from its circumference, and 

passing across the pupil to the opposite side it should 

puncture the capsule close to the iris, and, by then slightly 

depressing the hand, the needle is made to dip a little 

into the vitreous, and to cut its way through the capsule. 

In some eyes one or two dips of the needle will suffice to 

make a clear opening in the capsule, whilst in other cases 

they have to be repeated many times. When such is the 

Fig. 62. case, the incursions of the needle shoidd be in lines 

radiating fix)m the circumference to the centre 

of the pupil. Great care should be taken not to 

pass the needle too deeply into the vitreous, as 

the unnecessary breaking up of that structure acts 

« very prejudicially to the eye. To avoid the risk of 

^4 doing this, Mr. Bowman some years ago devised 

I I a stop needle, fig. 52, which is prevented from 

penetrating too far by an abrupt increase in the 

thickness of the stem at a certain distance from its point. 

This instrument will be found very useful in the hands 
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of those who have not had much practice in such opera- 
tions. 

Occasionally it happens that after the needle has 
made an opening through the capsule, an adherent 
film remains, stretching across the pupil, which a single 
needle fails to divide. A second needle should then 
be used, after the manner first recommended by Mr. 
Bowman. It should be introduced by the other hand 
through the cornea at a point nearly opposite to the 
first ; and passing its point behind the band, whilst that 
of the first needle remains in front of it, so that their 
points cross, the one needle is made to revolve a few turns 
over the other, until the band of capsule is torn ; or if this 
does not readily follow, the two needles may be then 
slightly but slowly separated ; a proceeding which will 
seldom fail in breaking it through. By this simple man- 
ceuvre, each needle will obtain a hold on the band of cap- 
sule, which each revolution of the needle will tighten. In 
using the two needles, the one needle should be kept still 
whilst the other revolves, until each has a fold of capsule 
around its end, when by gently drawing them apart, the 
band is pulled asunder without dragging upon the iris. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation such as has been already described will 
generally be suf&cient. The breaking up of the capsule 
will expose the particles of lens matter to the action of 
the aqueous, and they wiQ usually be quickly absorbed. 

A more troublesome class of cases to deal with is where 
there has been iritis, and the pupil is closed with a dense 
membrane to which it is completely adherent. In such 
eyes, the mere tearing through of the capsule to make a 
new pupil is not enough, as some iritis is almost certain 
to follow, and the pupil will again become closed. It is 
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generally necessary afber the capsule lias been torn throngh 
to remove a portion of the iris and make a false pnpil. 
One of two plans may be adopted. 

1st. To use two needles to tear through the opaque 
capsule and open out the pupiL One needle is to be in- 
troduced through one side of the cornea, and be passed 
into the centre of the capsule upon which the pupil is con- 
tracted and adherent. The second needle is to penetrate 
the opposite side of the cornea and to be inserted also into 
the capsule close to the first. The points of the two 
needles are now to be dipped downwards a little into the 
vitreous, and to be drawn slowly in opposite directions, 
so as to tear through the capsule, and at the same time to 
pull open the pupil. Having done this, the needles are to be 
withdravni, and according to the size of the pupil which 
has been formed must depend the necessity of making an 
artificial pupil by removing a piece of iris. K the new 
pupil does not open out sufficiently, it wHl be well at once 
to make an opening in the cornea with a broad needle, 
and with a Tyrrell's hook, fig. 15, p. 84, to draw out a 
piece of the iris and cut it off. 

2nd. Another mode of proceeding in such cases is to 
introduce a broad needle through the cornea at about a 
line from its lower border, and passing it upwards, and 
then through the opaque capsule, to dip its point into the 
vitreous and at the same time to draw it slightly downwards, 
so as to cut through the capsule and the lower circular 
fibres of the iris. K the pupil thus made does not open 
out, but remains as a slit, it will be advisable to. remove a 
piece of iris with the Tyrrell's hook, and snip it off with 
a pair of scissors. 

The most difficult cases, however, of all to treat are 
those in which there is a piece of tough milky white 
looking lens capsule occupying the pupillary area, and to 
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which the iriB is adherent at points, though at one pert of 
its circumference it may be perfectly free. The normal 
ek^city of such a portion of ca^ule has been lost, and 
oftentimes some of the earthy salts are found to be incor- 
porated with it, or with the remains of the little lenticular 
matter which has been enclosed between its layers. A 
needle operation here would do no good. 

There are two modes of dealing with such cases. 

Ist. Havii^ fully dilated the pupil with atropine, de- 
tach the opaque capsule from its adhesions to the iris by 
a fine needle introduced through the cornea. -pia. 63, 
EaTing done this, the fine needle ia to be 
withdrawn, ajid the opening it has made is 
to be enlarged with a broad needle to allow 
of the introduction within the anterior cham- 
ber of the conular forceps, fig. 53, with which 
the piece of capsule is to be seized and drawn 
out of the eye. If, on drawing out the opaque , 
capsule through the aperture in the cornea, 
a point of it is found still adherent to the 
iris, that which ha« been withdrawn should 
be snipped off with a pair of scissors, but no 
attempt should be made to detach it by force. 
This operation is a very hazardous one, though 
,the result, when success follows, is very 
brilliant. The great danger consists in 
the dragging upon the iris and the ciliary 
processes. I hare occasionally seen suppura- 
tion of the globe follow this operation. 

The second plan which may be adopted, 
and in many cases it is a very safe and effici- 
ent one, is first to make an iridectomy of a moderate 
size, selecting that part of the iris which is either fr«e, 
or has the least adhesions to the capsule in the pupillary 
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space. A piece of opaque capsule will be then seen oc- 
cupying the greater part of the area of the new pupil. 
Through the wound in the cornea the blades of a pair of 
fine iris scissors may be introduced, and passing one blade 
in front of the opaque capsule, and the other behind it, 
with two clips a triangular piece may be cut out, which may 
be lifted away by a pair of forceps. A clear space may 
thua be made for the free passage of light into the eye 
with far less danger than by forcibly removing the opaque 
capsule entire. 

After all operations for capsular opacities, the eye should 
be kept for at least three or four days with the pupil fuUy 
dilated with atropine. A few drops of a solution of Atro- 
pine, gr. ij. ad Aquse ^j., should be dropped into the eye 
twice daily, and the room in which the patient resides 
should be darkened. 

DISLOCATIONS OP THE LENS. 

Dislocation op the Lens into the Anteeior Chambeb 
is most frequently occasioned by a blow on the eye, or on 
the head in the vicinity of the eye. Occasionally it may 
be produced under special circumstances by any violent 
eflFort, such as excessive retching or coughing ; but in such 
instances, if careful inquiry is made, it will generally be 
found either that the eyes were unsound ones, or that 
there were peculiar causes which predisposed them to this 
accident. 

This displacement of the lens is very serious, both as 
regards the effect it has on vision, and the danger to 
which it exposes the eye. To produce it a sharp blow is 
required which may, and frequently does, involve other 
parts of the eye in the injury, so that this accident is often 
complicated by lesions of other structures ; but indepen- 
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dently of this, the mere change of position which the lens 
has assumed incurs a serious risk to the eye. 

Symptome, — The lens from some cause has been sepa- 
rated from its attachment to the suspensory ligament, and 
has been forced through the pupil, and lies in the anterior 
chamber. It may be enclosed in its capsule, which may be 
either entire or torn at some point ; or it may be dislocated 
out of its capsule into the anterior chamber. 

Under this latter heading I would include only those 
cases in which the firm nucleus of an adult or aged lens 
has burst from its capsule into the anterior chamber, 
and not the mere escape of a large quantity of soft lenti- 
cular matter, following a wound of the lens capsule. 

A dislocation of the lens forwards is usually accom- 
panied with more or less haemorrhage, so that if the 
patient is seen immediately after the injury, the anterior 
chamber being filled with coagulum, no correct diagnosis 
can be made. 

After a lapse of some days, when the blood has been 
absorbed, the lens, if dislocated, will be seen lying in the 
anterior chamber, and if transparent, will px^esent a pecu- 
liar and characteristic appearance. It will look like 
a large drop of oil lying at the back of the cornea, the 
margin of it exhibiting a brilliant yellow reflex. The iris 
is pushed backwards, and the anterior chamber is thus 
greatly deepened. The lens in this abnormal position 
acts as a foreign body. It is productive of great irritation, 
which often passes into active inflammation, and of 
severe pain. The inflammation which so frequently follows 
this accident may be partially due to other parts of the 
eye having suffered from the primary injury; but much 
must also be attributed to the pressure of the lens on the 
iris, forcing it backwards, and thus altering, by the com- 
pression of a portion of the most vascular tissue of the 
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eye, the relative circulation of all the parts within it ; 
whilst at the same time the lens, jammed against the iris, 
must act as an irritant to the nerves which supply it. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
times more severe than the state of the eye woiald lead 
us to anticipate ; but the pressure on the iris, and conse- 
quently on the ciliary nerves, is sufficient to account for its 
severity, 

The state of the pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts upon 
the iris. The lens, if Enclosed in its capsule entire, may 
retain its transparency for a time ; but as a rule, it will 
ultimately become opaque. If, however, the capsule has 
been torn, the lens will very rapidly become cataractous. 

Although active irritation and pain are the common 
sequences of dislocation of the lens into the anterior cham- 
ber, still they do not invariably follow. Mr. Lawrence 
mentions the case of a man who ^^ visited the London 
Ophthalmic Lifirmary with the lens surrounded by its 
capsule in the anterior chamber, where it had been for 
twenty-eight years." * 

Treatment of dislocation of the lens into the anterior 
chamber. — If the lens is acting as a foreign body, and 
giving rise to irritation, it should undoubtedly be removed, 
and as soon as possible : the irritation will probably con- 
tinue and increase if it is allowed to remain in its abnormal 
position. This rule should be followed in all cases, 
whether the patient is a child, a young kdult, or an aged 
person. But if the lens, although lying in the anterior 
chamber, is not acting as an irritant, and the eye, when 
seen by the surgeon, is perfectly quiet and free from. 

* Lawrence on the Eye, edited by Isaac Hays. 
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undue vascularity, what course should be pursued ? To 
answer this question, it is necessary first to consider what arq 
the present, and what are likely to be the ultimate effects 
of such an accident. For yisual purposes, even if the lens 
continues transparent, the sight is greatly impaired ; but 
the chances are largely in favour of its becoming catarac- 
tons, and a still further loss of sight wiU then ensue. 
There are, however, two results which generally follow the 
long-continued presence of the lens in the anterior cham- 
ber, viz., paralysis and atrophy of the iris : both of these 
are due to the one cause, pressure of the lens on the iris. 
They are not the immediate results of a dislocated lens, 
but they are the sequences of the prolonged pressure which 
is kept up by the lens against the iris, when it has been 
allowed to remain for many months or years in contact 
with it. Now although the eye when first seen may be 
quiet and free from aU vascular excitement, yet it is im- 
possible to say how long this quiescent state may last. 
An outbreak of acute inflammation may occur at any time 
without any special assignable cause beyond the abnormal 
pressure of the lenE on the iris. Again, the presence of 
the lens in the anterior chamber is very apt to give rise to 
a glaucomatous state, under which the tension of the globe 
becomes suddenly increased, and the pain very severe. 
This condition is always one of peculiar danger to the eye, 
and calls at once for active treatment. 

The glaucomatous state may not be induced immediately 
or even within a certain number of days or weeks after 
the accident ; but it may occur at any subsequent period, 
even though sufficient time may have elapsed for the eye 
to have lost all perception of vision. 

Considering then all the many casualties which may 
happen to an eye with a dislocated lens lying in its ante- 
rior chamber, I believe it is advisable in all cases to get 
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rid of it ; but the manner in which it is best to accomplish 
this end must depend on a variety of contingent circnm- 
stances. The choice of the operation to be performed for, 
the removal of th^ displaced lens will be influenced partly 
by the age of th& patient, and partly also by the condition 
of the eye at the time of the operation. 

I, In the very young, a suction operation or a modified 
linear extraction may be performed. The lens capsule 
must be first freely opened with a fine needle, and the len- 
ticular matter be thoroughly comminuted ; and then the 
operation may be completed by making an opening in the 
cornea with a broad needle sufficiently large to admit easily 
the tubidar curette of the syringe, and sucking out the 
broken down lens ; or else by introducing a curette, and 
allowing it to escape from the eye down its groove. 

In the ordinary suction and linear extraction operations 
it is always advisable, if the circumstances will pennit of 
it, to wait an interval of two, three, or more days after the 
first needle operation before attempting to remove the 
broken down lens, so as to allow the lenticular matter to 
be well acted upon by the aqueous, and to become diffluent ; 
but in an operation for the removal of a lens dislocated 
into the anterior chamber, it is diflFerent. The lens is so 
jammed between the iris and the cornea, that even if the 
capsule were freely torn, the aqueous would be unable to 
permeate its substance, and no good result would follow. 
In a child with a congenital dislocation of the lens iilto 
the anterior chamber, I lacerated the capsule with a fine 
needle, and at the end of a week the only effect was a 
slight white mark at the point at which the needle had 
entered. I repeated the operation twice, at intervals of 
two and three weeks ; but the lens did not become gene- 
rally opaque, and only those parts of it were affected with 
which the point of the needle was actually brought into 
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contact. On two occasions in children, I have seen Mr. 
Bowman successfully remove the displaced lens in a single 
operation ; in the first patient by a linear extraction, and in 
the second by a syringe ; in each case first breaking up 
thoroughly the lenticular matter with a fine needle, but 
completing each operation at one sitting. 

n. K the lens is dislocated into the anterior chamber 
in its capsule, and the patient is either an adult or a per- 
son advanced in years, so that there is reason to believe 
that it has a firm nucleus, the best operation is extraction 
through a large section in the cornea. The selection as 
to whether it shall be an upper or a lower section must 
depend very much on the special circumstances of the case. 
Often the lower section will be difBicult to perform on ac- 
count of the lens lying in close contact with the cornea, 
and being thus directly in the course the blade of the 
knife would have to take. During the operation an escape 
of vitreous will probably occur, as 4ihe suspensory ligament 
must have been torn to allow of the lens being dislocated, 
and this could hardly have been accomplished without at 
the same time some rupture of the hyaloid membrane. 

m. In certain cases where there is a glaucomatous 
tension of the globe, it will be advisable to perform an 
iridectomy as a preliminary to the extraction of the 
lens, which may then be accomplished either with a 
syringe ; or with a scoop as in the traction operation ; 
or with an ordinary curette as in linear extraction, 
according to its consistency. Even in eyes which are not 
glaucomatous it may be often advisable to perform a 
" traction operation '* for the removal of the dislocated lens. 

IV. Lastly, if in an old person the lens has been dis- 
located out of Us capsule into the anterior chamber, it 
should be extracted. The nucleus will take very long to 
absorb, if it is ever absorbed ; and it is almost certain 
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sooner or later to create great irritation, whicli may pass 
into a destructiye inflammation of the eye. 

Case XXXVTEI. — Dislocation of the lens into the anterior 
chamher ; excessive pain two years after the injury y and loss 
of sight ; extraction of the lensy followed by immediate 
posterior hcemorrhage. 

Bichard W., eet. 55, a wheelwright, applied to ^the 
Ophthalmic Hospital April 21, 1865, on account of the 
excessive pain he snflFered in the left eye, which had been 
injtired by an accident two years previously, dislocating the 
lens into the anterior chamber. 

His story was — ^Two years ago he was working at a steam- 
sawing-machine, and was engaged feeding the saw, when 
a piece of wood jumped up and struck the eye, dislocating 
the lens into the anterior chamber. For some time after • 
the accident he suffered great pain, and lost nearly all sight, 
but retained suflScient for twelve months to be able to guide 
himself about with that eye. Since that period he has 
only been able to see shadows. In March of this year 
the eye began to trouble him severely, and since then he 
has suffered so much pain in it that he came up from 
Malton to the Hospital for the purpose of obtaining relief, 
and was willing to submit to any treatment which would 
afford it to him. 

Present state. — The globe is much injected ; the sclerotic 
of a dingy colour, with enlarged ciliary veins. The tension 
of the eye is increased to T 2. A completely opaque lens in 
its capsule entire is lying in the anterior chamber, pushing 
the iris backwards. The pupil is widely dilated, so that a 
mere rim of iris can be seen. He says he has perception 
of light ; but from a careful examination it must be very 
slight, as he is unable to tell with any certainty whether 
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the eye is shaded or not, althongh he contends that with 
that eye he coxdd point ont the window of the room. 

The man was naturally anxious to save the eye if pos- 
sible, but he was willing at the same time to submit to any 
operation to gain relief from the pain he had lately been 
suffering. Although the eye was evidently very unsound, 
and in a state of glaucomatous tension, I determined to 
extract the lens, and to be guided by the result as to what 
other treatment should be adopted, as, if this failed, the 
last resource — the removal of the eye — could be performed. 

The man was admitted as an in-patient, and I extracted 
the lens by an upper section. It came away readily in its 
capsule, but a quantity of perfectly fluid vitreous escaped 
with it. He immediately complained of agonizing pain 
in the eye, and in a few minutes the whole globe was filled 
with blood. It was evident what had happened. The 
sudden alteration in the tension of the globe by the removal 
of the lens and partial escape of the fluid vitreous had 
deprived the vessels of the choroid (probably- already 
weakened by disease) of their support, and becoming 
thus overdistended, some of them had given way, and 
extensive haemorrhage had ensued. I determined therefore 
at once to remove the eye, and save the poor fellow a 
long and painful course of suppuration. For this purpose 
he was put under the influence of chloroform, and the 
eye removed. On making an examination of it immedi- 
ately afterwards, the following was the condition : — ^The 
haemorrhage had taken place from the vessels of the choroid, 
and blood had been poured out between it and the sclerotic, 
sufficient to detach the entire choroid from the sclerotic. 
The retina was in close contact with the choroid, but 
of course carried forwards with it. The whole of the fluid 
vitreous had been squeezed out of the eye by the blood clot. 

This case is specially interesting as illustrating two 
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important facts. 1st. The danger of leaving a dislocated 
lens in the anterior chamber. In its new position it acts 
as a foreign body ; and although in exceptional cases it 
may not produce much irritation, yet, in the majority, loss 
of sight and destruction of the eye is the result. Like a 
foreign body it may remain for a time without giving rise 
to any dangerous symptoms, but its presence in the anterior 
chamber pressing upon the iris keeps the eye in constant 
jeopardy, as, sooner or later, it is almost certain to kindle 
an inflammation which will probably destroy it. 2nd. It 
confirms what was, I believe, first pointed out by Mr. Hulke, 
viz., that hsemorrhage immediately after the extraction of 
the lens in an unsound eye takes place from the posterior 
choroidal vessels, and that the blood clot is between the 
sclerotic and choroid. 

Dislocation op the Lens into the Vitreous. — This ac- 
cident may occur either with or without rupture of the 
external coats of the eyei The blow, however, which is 
required to produce this displacement of the lens, is often 
sufiScient to rupture at the same time the sclerotic, and 
hence it is not very uncommon in cases of ruptured globe 
to find that the lens has been dislocated into the vitreous. 
An injury so severe and complicated is almost certain to 
be fatal to the eye. 

The lens is usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated by the 
blow which produced the injury. K the capsule has been 
torn, the lens will soon become cataractous ; but even if it 
is entire, it is liable after some months to become opaque 
on account of its due nutrition being interfered with. 

Symptoms. — K the patient is seen early after an accident 
which has dislocated the lens into the vitreous, the diag- 
nosis of the injury is generally masked by the presence of 
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blood in the anterior cliamber ; for to produce this displace- 
ment, the capsule of the lens has to be separated from its 
suspensoiy ligament, and this can hardly be effected with- 
out some injury to the ciliary processes or iris. In the 
haemorrhage which ensues, the blood either trickles into 
the vitreous, or running into the anterior chamber forms a 
clot which entirely occludes the pai*ts behind it. Some 
days must, therefore, elapse before a satisfactory examina- 
tion can be made. 

After the clot has been absorbed, the patient wiU com-, 
plain of great defect of vision, and this even if there has 
been no damage to the choroid and retina, for the lens 
being out of the field of vision, all power of focusing the 
eye will have been lost. 

1st. If the dislocation has been complete, the plane of 
the iris will not be materiaUy altered. The lens having 
sunk in the vitreous below the level of the lower border of 
the pupil, there wiU be no pressure on the posterior sur- 
face of the iris ; but the* iris, having lost the support of 
the lens, will rather fall backwards towards the vitreous, 
and thus slightly increase the depth of the anterior cham- 
ber, and occasionally it will be foimd tremulous, its whole 
surface vibrating with the movements of the eye. 

2nd. K the dislocation has not been complete, but, as is 
usually the case, some shreds of the suspensory Hgament 
stiU connect the lens in its capsule with the upper region 
of the globe, then the lower surface of the iris against 
which the lens presses will be bulged towards the cornea, 
whilst the plane of the upper part will be unaltered. This 
bulging forward, however, of the iris is often not sufficient 
to strike an inexperienced observer. The upper border of 
the lens may in some cases occupy the lower part of the 
pupillary area, whilst in others it may have sunk below 
the lower margin of the pupil. When the lens is thus 
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suspended, it may be sometimes seen by the unaided eye^ 
but always by focal illumination, hanging by filmy shieds 
from the upper surface of the globe, and swaying to and fro 
with the motions of the eye. 

Staie of' the pupil. — There is always more or less dilata- 
tion of the pupil. This is probably chiefly due in most 
cases to the injury which the ciliary nerves have sustained 
in the accident, although it may also be partly accounted 
for by the pressure which the displaced lens often exerts 
on the lower segment of the iris. 

The general eymptoms are those of great irritation. There 
is increased vascularity with dread of light, lachrymation, 
and pain. The eye from the first effects of the injury 
becomes actively inflamed, but this under treatment may 
gradually subside. It is, however, generally succeeded by 
alow form of choroido-iritis or choroido-retinitis, which is 
kept up by the irritation caused by the abnormal position 
of the lens. In this stage a glaucomatous state frequently 
supervenes, and the tension of the eye becomes greatly in- 
creased ; with the increase of tension all the symptoms 
become aggravated ; and unless the lens, the source of the 
irritation, is removed, the loss of the eye is certain. This 
glaucomatous condition is liable to occur in all the dis- 
locations of the lens within the eye. I alluded to it in the 
cases of dislocation of the lens into the anterior chamber, 
but it is more prone to follow those in which the lens is 
either partially or completely displaced behind the iris than 
where it is thrown in front of that structure. 

Prognoeis and i/reatment of dislocation of the lens into the 
vitreous. — ^When this displacement of the lens is associated 
with rwptv/re of the globe, the eye may as a rule be consi- 
dered lost : it is seldom that it recovers with any power of 
sight after such a severe injury. But without rupture of 
the external coats of the eye, dislocation of the lens into the 
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vitreous must still be regarded very unfavourably. The blow 
whicli is required to displace the lens is so severe that 
other parts of the eye are usually involved in the injury : 
thus hsemorrhage into the vitreous from rupture of some 
of the cUiaiy processes, or hsemorrhage between the cho- 
roid and retina, are not unfrequently associated with it. 
If the dislocation of the lens is apparently uncomplicated 
with injury of the deeper structures, and the eye recovers 

tion of the lens keeps the eye in jeopardy, Dee^-seated 
inflammation may come on at any time, and ultimately 
cause its destruction. The vitreous may become fluid, 
the eye soft, and the retina more or less disphkced. 

In the treatment of dislocation of the lens into the 
vitreous the first indication is to remove the lens, the source 
of all the irritation. This la best done by a traction 
operation. (See page 160.) There are, however, certain 
difficulties which beset this operation when performed for 
the extraction of a dislocated lens from the vitreous. 
It is often impossible to seize hold of the iris to draw it 
out of the wound preparatory to excising a portion of it ; 
for, having lost the support of the lens, it will some- 
times Ml backwards and get so behind the cut edge of 
the sclerotic that the forceps cannot be made to grasp it. 
This difficulty is increased by an escape of vitreous which 
ahnost invariably takes place immediately on the with- 
drawal of the knife from the eye, and is dependent on a 
rupture of the hyaloid at the time of the accident, which 
has allowed the vitreous to fall forwards. K, therefore, 
at this stage of the operation the attempt to seize and 
draw out a piece of iris is unsuccessful, it is better at once 
to abandon it, and to go on with the operation, as the re- 
peated introduction of the forceps within the eye will 
cause a large aaid unnecessary amount of vitreous to be 

o2 
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lost.^ The next step is the removal of the lens, and this is 
to be accomplished by introducing a middle-sized, lens 
scoop through the wound into the vitreous chamber, 
passing it downwards and slightly backwards until it gets 
behind the lens, when it must be gently pressed forwards 
so as to get the lens within its grasp, and then be slowly 
drawn out of the eye. If this manoeuvre is cleverly per- 
formed, a single introduction of the scoop will suffice to 
remove the lens. During the operation the vitreous will 
continue to escape ; but if all the instruments have been 
previously placed ready at hand so that •there is no unne- 
cessary delay, and the operation is performed skilfdlly and 
expeditiously with a light hand, the loss of vitreous will be 
far less than might be anticipated, and certainly not suffi- 
cient of itself to exert any very prejudicial influence on 
,the eye. After the operation the lids should be gently 
closed, and a cotton-wool compress applied by means of a 
knitted bandage. 

The two following cases are examples of dislocation of 
the lens into the vitreous. In both of them the lenses 
were removed by the operation I have described. 

Case XXXIX. — Dislocation of the lens into the vitreous 
from a blow on the eye with a piece of wood. 

Charles B., set. 46, came xmder my care in Januaxy, 
1865, suffering from the following injury to the left eye. 
On the 20th of October previously he was at his saw-mills 
speaking to one of his men, when a wooden ruler which 
was lying on one of 4he benches was caught in the teeth of 
a circular saw and jerked up against the left eye endwayis. 

He had been xmder treatment ever since the accident, 
but without gaining any relief. The pain had continued, 
and the sight was now so impaired that he could only see 
large objects. On examining the eye, the lens was seen 
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to be displaced downwards and backwards into the vitreous. 
It was lying below the lower edge of the pupil, which was 
widely dilated ; but it was prevented from completely rest- 
ing on the fdndus of the eye by some ligamentous shreds 
which passed from it to the upper part of the globe. The 
eye was very painful, greatly inflamed, and its tension 
slightly increased. 

On February 8 I removed the lens by making a free 
opening in the comeo-sclerotic junction with an iridectomy 
knife, and then, passing a cataract spoon through the in- 
cision into the vitreous, lifted it away in its capsule entire. 
The pupil was so widely dilated, and the iris so much 
pressed backwards by the vitreous which escaped as soon 
as the section was completed, that I was unable to seize a 
portion of the iris with the forceps, and I therefore intro- 
duced the scoop through the dilated pupil, without per- 
forming an iridectomy. 

Feb. 9. — ^He had some pain in the evening, but it was 
relieved by the application of two leeches to the temple. ' 

Feb, 10. — The eye looks well. He states that he is 
more free from pain than he has been for two months. 

From this date he gradually recovered, and on March 1 
he was able with a 2^-inch focus convex glass to read No. 
16 of Jaeger's test types. 

The sight, however, has not continued : with the subsid- 
ence of the long-continued inflammation to which the eye 
was subjected, atrophy and shrinking of the vitreous com- 
menced. When I last saw the patient a few months ago 
the eye was quite blind, but he was perfectly free from pain. 
The globe was soft, and the retina was partially detached. 

Case XL. — Dislocation of lens into the vitreouSy following a 
blow on the eye with a piece of wood. 

Caleb B., set. 41, was admitted into the Hospital on 
March 14, 1865, ilrider,Mr. Bowman. 



M 
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Seven weeks previouslj he was chopping a piece of 
wood when a fragment of it flew np and struck the 
left eye. 

StcUe on admission. — The eye is oyer-vascular, the 
ciliary veins large. There is a staphylomatons bulging for 
about three-quarters of an inch in the ciliary region above 
the cornea, between it and the superior rectus. It has just 
the appearance as if a rent had been made in the sclerotic 
in the line of the bulging. The pupil is slightly dilated, 
but the plane of the iris is in no way altered. The ten- 
sion of the globe is = T 2. His vision is very defective. 
He is unable to make out letters of !No. 20 of Jaeger's test 
types, and he can only see imperfectly, large objects in 
frt>nt of him. His sole reason for coming to the Hospital 
was to obtain relief of the constant pain he was suffering, 
as he considered that his eye for visual purposes was ir- 
reparably lost. 

On further dilating the pupil with atropine the lens was 
seen dislocated into the vitreous : it was apparently resting 
by its lower margin on the fundus of the eye, and below 
,the level of the lower border of the pupil. It in no way 
pressed on the iris. Connected with its upper border were 
shreds of the suspensory ligament, which still remained 
attached to it and kept it partially supended, so that it 
swayed backwards and forwards with the movements of 
the eye. The lens was already cataractous. 

Mr. Bowman decided at once to extract the lens, and 
thus to remove the source of irritation, and to relieve at 
the same time the increased tension of the globe. 

He first performed an iridectomy in the upward direc- 
tion, and then passed a large scoop into the vitreous 
chamber behind the lens ; then pressing it gently forwards, 
and at the same time drawing it^ towards the wound, he 
extracted it in its capsule entire. 
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Some vitreous was necessarily lost during the operation, 
but not as much as might have been anticipated. The 
man progressed favourably. All pain in the eye ceased, 
and on March 81 he stated that his sight was decidedly 
improved. With a convex glass he was able to count 
fingers, and to guide himself about the room. 

In the museum of the Boyal London Ophthalmic Hos> 
pital is a preparation (A 14) of an eye in which the lens had 
remained dislocated into the vitreous for thirteen years. 
It was excised by Mr. Dixon on account of its having be- 
come painful, and a source of irritation to the other. The 
following is from the Hospital note-book : — 

■ 
■ 

" R. W., set. 36, a patient of Mr. Dixon's. Thirteen years 
ago he received a blow from the fist on the left outer 
supra-orbital edge. Within two months from the receipt 
of the injury vision with the left eye was reduced to a mere 
perception of light. 

" Six months ago the eye became painful, and has been 
so occasionally since. 

^^ State of both eyes when the man was admitted into the 
Hospital. — Left eye : no perception of light. Tension of 
the eye increased to,T 1 ; no conjunctival redness. The 
central pprtion of the cornea slightly opaque. The 
anterior chamber very lai'ge ; the iris flat and tremulous ; 
the pupil, medium-sized, acts sluggishly. Examined 
with the ophthalmoscope, a whitish well-defined sub- 
stance (the lens) is seen behind the pupil, lying fixed 
at the most depending part of the vitreous space. 

" Right eye : weakened by the state of the left. 

" The left eye was excised. 

^' Examined afterwards the following was tlie state of 
the eye : — 

^^The sclera, choroid, and retina were in apposition. 
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The vitreous space was occupied by transparent fluid. The 
whitish well-defined substance seen with the ophthalmo- 
scope behind the pupil, and fixed at the most depending 
part of the vitreous space, was the greyish white and 
opaque lens in its capsule. It had fallen backwards, break- 
ing through the hyaloid fossa, and had formed slight ad- 
hesions to the hyaloid. The suspensory ligament and the 
membrane which forms the hyaloid fossa hung in shreds 
in the vitreous space." ' 

Dislocation op the Lens beneath the Conjunctiva 
can only occur in cases where the sclerotic has heen 
ruptured, but the conjunctiva over the rent has remained 
entire. The lens, separated by the violence of the injury 
from its ciliary attachment, is forced out of the eye 
through the wound, and, as the conjunctiva has not been 
lacerated, it will be seen lying beneath it. The dislocation 
is almost invariably upwards, or upwards and inwards, as 
it is in the upper region of the eye, between the insertion 
of the recti muscles and the margin of the cornea, that 
the split of the sclerotic coat most frequently occurs. 

Symptoms. — This displacement of the lens is always 
accompanied with severe injury to other parts of the eye. 
The choroid must be torn at the point where tl^e sclerotic 
is ruptured, and the lens in its escape from the eye usually 
drags with it more or less of the iris which is prolapsed 
into the wound. There is consequent haemorrhage, which 
may occasionally be confined to the anterior chamber ; but 
more frequently the blood is eflfused also into the vitreous, 
and more or less between the structures at the fundus of 
the eye, the retina, the sclerotic, and the choroid. 

The lens will be seen lying beneath the conjunctiva, 
forming a small roundish, semi-transparent swelling. If 
the anterior chamber is clear, the altered shape of the 
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pnpil, probably alflo the tremulous state of the iris, and 
the presence of afiub-conjunctival tumour, will be sufficient 
evidence of the nature of the accident. The lens is nearly 
always dislocated enclosed in its capsule ; but owing to the 
rough manner in which it is squeezed through the aperture 
in the sclerotic, the capsule is often lacerated, and the 
lenticular matter frequently somewhat comminuted. 

The prognosis of these cases is very unfEbvourable ;but still, 
if the rent in the sclerotic has not been very large, and the 
other parts of the eye have n6t suffered very severely, 
there is always a hope that the eye may so recover that 
some vision may be regained. There are many such in- 
stances recorded. 

Treatment. — ^When the lens is seen lying beneath the 
conjunctiva, it should be removed ; and this may be done 
by making a small incision through the conjunctiva either 
with a cataract knife or with a pair of fine scissors, and 
then, if the lens is entire in its capsule, by at once lifting it 
out; or if its capsule has been 'broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it are 
not left between the lips of the wound of the sclerotic to 
interfere with its primary union. The lids shbuld be then 
closed, and a, cotton-wool compress with a light bandage 
be applied to the eye. 

It will be well, as a precautionary measure, to apply two 
or three leeches to the temple, and for a few days to keep 
the patient on a slightly antiphlogistic regimen. 

A good example of a dislocation of the lens beneath the 
conjunctiva is related in Case XIX., in the article " Ciliary 
Staphyloma," p. 104. The rent of the sclerotic was in the 
upper region of the eye, and the lens was seen lying imme- 
diately over it, but beneath the conjunctiva. The lens was 
removed, and the patient recovered with sufficient sight to 
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be able to read with, a 3-inch focns conrex glaa No. 20 of 
Jaeger's test tjpes. 

The following is a very remarkable ca^e of dislocation 
of the lens beneath the cotgtmctiTa. The lens was shot 
oat of a woond of the sclerotic on the outer side of the 
eye, and travelled beneath the conjunctiva to the opposite 
point. By what agency this movement of the lens was 
accomplished, it is diffictdt to imagine, except that the 
constant motion of the lids apon the eye, and of the eye 
a^;ainst the lids, may have caused it to be genUy pressed 
onwards through the loose cellular tissue beneatji the con- 
junctiva in which it was lying. This ca^ is also an in- 
stance of very useful sight remaining after so severe an 
inJQTj as rapture of the globe &om a blow, complicated as 
it was by a dislocation of the lens. 

Case XLI. — Dislocation of the letu bejiecUh the amjuncttva 

through a rupture of the sclerotir.. 

Caroline C, ret. 53, came under my care on Feb. 13, 

1866. She had received the following injury seven weeks 

previously. Whilst enga^ecl at her usual honsehold work 




she struck the right eye with the handle of a fire shovel. 
The eye was at once blinded, and for some days she suffered 
severe pain; but this had passed off, and the eye vras 
quiet, at the time of her application to the Hospital. 
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Present state. — The eye presents a very exta-aordiilary 
appearance. At the. outer side of the cornea is the cicatrix 
of a wound of the sclerotic through which a hirge portion 
of iris had evidently been prolapsed ; for a large piece of 
about one-sixth of its circumferential portion was wanting, 
and the eye looked as if an iridectomy had been performed. 
On the other side of the cornea (the lower and inner), and 
almost directly opposite the rent in the sclerotic, was a 
prominent tumour of the conjunctiva, of about the size 
and appearance represented in the diagram ; and in a 
line extending from the lower edge of the cicatrix to this 
swelling the conjunctiva was discoloured from recent 
ecchymosis. 

The tumour was evidently the lens which had been shot 
out of the eye at the time of the injury, and had been left 
lying beneath the conjunctiva ; and the line of ecchymosis 
which was seen beneath the lower margin of the cornea 
was' the trail of the course which the lens had taken in its 
travel from where it waib first lodged to the position it now 
occupied. As it burrowed ite way beneath the conjunctiva, 
the delicate areolar tissue which connects that membrane 
with the sclerotic became torn, and no doubt some con- 
junctival vessels ruptured; slight hsemorrhage conse- 
quently followed, and thus as the lens travelled onwards 
an ecchymosis was formed in its wake. 

With a pair of fine scissors I snipped the conjxmctiva 
and exposed the lens, which I at once removed. It was 
quite opaque : there was a large circumferential portion of 
soft matter, and a firm nucleus. 

Feb. 29. — The eye is very much better. It is less 
vascular and much less painful, and the sight has much 
improved. There is a good field of vision, and the patient 
is able to count fingers in all directions. 
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Pabtiaii Dislocations of the Lens may occur from 
blows on the eye or the side of the head, when a por- 
tion only of the suspensory ligament is detached, and con- 
sequently a limited or only partial displacement of the 
lens ensues. 

1st. The lens may be dislocated either partially upwards 
or partially downwards, and in either position it may con- 
I tinue permanently fixed. 

2nd. The suspensory ligament may have been torn or 
partially detached at one part of its circumference ; and 
although no immediate displacement of the lens may have 
followed, yet, owing to this loosening or partial detach- 
ment of its ligament, it may have become what is called a 
moveable oif swinging lens, swaying backwards and for- 
wards with the movements of the head or the eye — the 
amount of its mobility being dependent on the extent of 
its separation from the suspensory ligament. In certain 
postures of the head, as in looking downwards or in stoop- 
ing forwards, a partial dislocation of the lens through the 
pupil may take place ; whilst with the head erect, as in 
looking directly forwards or upwards, the lens may sink 
back behind the pupil to apparently its normal position. 
Independently of the intra-ocular symptoms which such a 
swinging lens is liable to excite, a serious defect in vision 
will be produced by the frequent changes in the position 
of the lens, such as to render the eye not only compara- 
tively useless, but a source of very considerable annoyance 
and even of danger to the patient in causing him to mis- 
judge and confuse objects with which he may come in 
contact in his daily work. 

General symptoms, — Partial displacements of the lens are 
generally accompanied by g^ve symptoms. The blow 
required to produce such an injury must be one of consi- 
derable force, and the mere laceration of the suspensory 
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ligament, irrespective of the irritation which the nxal-posi- 
tion of the lens may give rise to, is sufficient to place the 
eye for a time in some danger. But when all the first 
symptoms which may be attributed to the blow have 
passed away, there often remain severe neuralgic pains in 
the eye and around the orbit, which in some instances are 
persistent, though varying in intensity, whilst in other 
eases they are recurrent, with intervals of perfect ease. 
The sight is always materially affected, as in proportion to 
the tilting forwards of the lens the patient becomes 
myopic. The lens may continue transparent for a long 
time after the injury, but the general rule is for it sooner 
or later to become cataractous. 

The most alarming condition which a partially displaced 
lens is likely to produce is a state of glaucoma, which may 
come on at any period after the accident. « In such cases 
the glaucomatous symptoms are generally more or less 
recurrent; for the increased tension of the eye being 
dependent on the pressure of the lens on the back of the 
iris, it is produced when it &Jls forwards and rests against 
that structure, and it gradually subsides when this 
pressure is removed by a change of the position of the lens. 
A frequent repetition of this glaucomatous condition will, 
however, speedily induce such changes, that unless means 
are adopted to arrest it, total loss of sight must in the 
end be the result. 

Treatment of pa/rtial displacements of the lens. — K the 
patient is seen soon after the injuiy, the first indication is 
to treat any inflammatoiy symptoms the blow "may have 
excited by applying two or three leeches to the temple, 
and by using fomentations of either hot water, poppy 
heads, or of belladonna to the eye. K the lens is seen 
partially dislocated, the pupil should be kept fully xmder 
the influence of atropine, so as to avoid as far as possible 



206 PARTIAL DISLOCATIONS OP THE LENS. 

anj pressure on the posterior snrfaoe of the iris. The 
important question in these cases is, whether the displaced 
lens shall be remoyed, and if so, at what period after the 
injury? The answer to this question is influenced by 
many varying conditions. 

1st. If the eai-ly inflammatory symptoms have appeared 
to be rather the result of the blow than of the misplaced 
lens, and if these imder proper treatment have subsided, 
and the eye has become quiet and painless, it is best to 
leave it alone, but to keep a careful watch over the patient, 
in order to treat at once any unfSEivourable symptoms 
should ijhey arise. So long as the lens remains fixed in 
its new position and continues transparent, with the eye 
free from pain and of its normal tension, no operation 
should be performed. 

2nd. If the lens from partial detachment of its sus- 
pensory ligament is a swinging or moveable one, and is 
causing personal inconvenience from frequently dropping 
partially through the pupil and thus producing a confiision 
of the patient's vision, even though there is no pain, its 
extraction should be advised. 

8rd. If the lens has become opaque, an operation for its 
removal may be performed, but it should be delayed until 
the cataract is frdly formed. 

4th. If glaucomatous symptoms come on, the removal 
of the lens becomes an absolute necessity for the safety of 
the eye, and an operation for its extraction should be per- 
formed with as little delay as possible. 

The choice of the operation for the removal of the lens 
in these cases lies between the ordinary extraction with a 
large corneal flap and the traction operation. In either 
operation a certain amount of vitreous must be lost, as, 
with the rupture of the suspensory ligament, the hyaloid 
is certain to have been broken, and a portion of the vitreous 
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will necessarily escape either immediately before or else 
directly following the exit of the lens fix)m the eye. If 
the lens is only slightly displaced and fixed in its new 
position, provided the eye is otherwise sound,, the patient . 
a qniet person in good health, without cough and with 
full control over his emotions, the ordinary operation for 
extraction of the lens with a large corneal flap may be 
performed. In such a case there is every probability of a 
good result following. But if, on the other hand, the lens 
is a moveable one, or, if fixed, is very much displaced, it is 
better to perform a traction operation. For this purpose 
the opening should be made at the comeo-sclerotic junc- 
tion, and of a full size^ so as to insure the removal of the lens 
without the risk of breaking it. A piece of iris being then 
excised, a large scoop is to be introduced through the section 
into the eye, and being gently passed behind the lens is 
made to draw it out in its capsule entire. In all cases in 
which a glaucomatous state has followed a displacement 
of the lens, the traction operation should be performed, as 
the excision of a portion of the iris will help to restore the 
eye to its normal tension. But, in addition to this, the 
lens vdll be removed through a comparatively small open- 
ing, and the risk of posterior hsemorrhage, which is always 
great when the ordinary flap extraction is performed on 
glaucomatous eyes, will be thus prevented. The traction 
operation should also be selected in all cases where the 
patient has not fall control over himself, or where from 
other causes it is desirable that he should take chloroform. 
In a very interesting paper by Mr, Bowman in the 
Boyal London Ophthalmic Hospital Beports, chap. i. 
vol. v., he has shown that in partial displacements of the 
lens there is a peculiar tendency for the eye to assume the 
glaucomatous state, and that although this condition is 
consequent on the mechanical pressure of the lens on the 
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iris, yet it need not occur as an immediate result of the 
injury, but may come on at almost any period after the 
accident. He has there related three cases of partial dis- 
location of the lens, in each of which glaucomatous symp- 
toms supervened. In the first case there was no apparent 
injury, but the displacement seems to have originated 
during " the developemental period " of the eye ; whilst in 
the two others an injury was the cause — in the one a blow 
with a chip of wood, and in the other a blow from the blunt 
end of a child's arrow. In the remarks which Mr. Bowman 
appends to these cases, he states that ^^ whatever the ex- 
planation, the fact is remarkable, that iridectomy, vrith the 
removal of the lens as the original exciting cause of the 
whole, put an end to the whole series of morbid phenomena, 
and restored permanently the healthy state of the vessels, 
and the proper balance of tension." 
The following is one of the three cases which he quoted. 

" Case XLII. — Partial dislocation of the lens from a blow 
followed by glaucomatmis symptoms — Extraction of the 
lens followed by immediate relief and ultimate recovery. 

" A clergyman, set. 37, who had hypermetropia -^ in 
each eye, and who had formerly been successfully operated 
on for internal strabismus, chanced to have the right 
eye hit by a morsel of wood, which was being chopped. 
After the immediate pain of the blow had subsided by 
simple treatment, he seemed to be recovering, and did not 
apply for aid until March 4, 1864, three weeks aiter the 
accident. Great pain had suddenly come on four days 
before, and had lasted ten hours. The tension of the eye 
was augmented, = T 1. Field complete. Could only see 
No. 18 of Jaeger's test types. The cornea and vitreous 
were rather hazy, but the ophthalmoscope gave a fair re-> 
flex, and though the optic disc was not visible, there Was no 
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manifest hsemorrliage. The pupil was much dilated, and 
the lens, though quite behind the iris, was seen to have 
dropped somewhat downwards and inwards, so that its 
upper and outer edge crossed the pupil above, leaving an 
interval through which a portion of the vitreous humour 
appeared to project into the anterior chamber. The cap- 
sule of the lens was unruptured, and the lens was trans- 
parent ; but as the light fell in different directions from the 
ophthalmoscope, dark strifie (which I call atrice of refraction^ 
as distinct from 8i/ri(B of opacity) were seen, indicating 
some denuigement of the marginal fibrous laminffi. Snch 
strisB I have veiy often seen, and I suppose they must have 
been seen by others, as a condition that long precedes, in 
certain cases, the opaque or cataractous degeneration of 
the lens. Here they were probably due to the me- 
chanical injury. 

^^ Under strict rest and antiphlogistic measures, with the 
use of atropine, some improvement occurred, and on the 
10th he could see No. 14, and vrith ^, letters of No. 6 of 
Jaeger's test types. But the tension continued T 1. 

^^ March 17. Tl. Ciliary vessels injected; front of 
sclerotic red. Eye weak, watering, and intolerant of light. 
With -j3^, No. 8 of Jaeger. 

" March 21. T 2. With V?, No. 10 of Jaeger. Cornea 
and fundus duller ; lens more advanced, pushing the iris 
slopingly forward, so as to render the anterior chamber 
shallow. The eye was mor^ painful. He had also now, 
for the first time, iridizations ; a candle was surrounded 
by an orange, yellow, and blue halo, the colours not being 
bright. 

^^ I now determined, as in the preceding case, to attempt 
relief by operation. Under chloroform, a marginal in- 
cision of two lines was made upwards and outwards by a 
Sichel's knife, and a bead of vitreous, which at once pro- 
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traded, apparently in the hyaloid tunic, was snipped off. 
A spoon was now passed behind the lens and its capsule, 
and the lens, rupturing in the attempt, was withdrawn in 
two or three portions; but as it was transparent, some 
fragments were probably left. More rather solid, clear 
vitreous protruding, in all about five or six minims, wils 
now snipped off by scissors, and the eye closed. No iris 
was removed, as the instruments failed to take hold of it ; 
the vitreous folding it backwards above and behind tbe 
corneal section, as usual in such cases. It will be seen 
that it would have been better if it could have been excised 
at the time. After operation, — T 2. 

" March 22. — ^No pain ; but some swelling of the lids, 
Tn. Two leeches were applied. 

'* March 23. — ^More pain ; the swelling of the lids extends 
to the temple, and the leech bites are suppurating. Some 
chemosis. Goulard lotion. 

" After thig the tumefaction subsided gradually. The 
tension of the eye was then foimd normal. On the 26th 
he could see the hand, but could not count fingers. The 
next day he could count fingers held close ; the following 
day at 4'. On the 30th, with .^^ No. 15 of Jaeger, The 
centre of the section gaping, and the iris protruding there, 
was snipped off on the 31st. On April 11th the eye 
continued red, but pain had quite ceased. On May lOth, 
redness nearly gone, but returned on use. Tn, with i 
No. 8 of Jaeger. After this the eye became strong, and 
the vision still improved when he was last heard of in 
January, 1865." 

Mr. Bowman, in his remarks on this case, states that 
" the glaucomatous hardness of the eye seemed to originate 
in the traumatic displacement of the lens and pressure on 
the iris. It increased as the iris was more pushed for- 
wards towards the cornea ; and it was similarly at once 
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relieved by the operation, though the removal of the 
lens only, with some vitreous humour, sufficed for the 
result." 

The following case is a good illustration of a partial 
dislocatiou of the lens, and the woodcat shows well the 
appearance which such a misplacement presents. 

Case XLIII.— Pariiai dx^lacement of the Una from, a blow 
on the eye with a stone. 

Eleanor L., sA. 45, came under my care at the Ophthal- 
mic Hospital on October 10, 1865, having met with the 
following accident. Two months previously she waa walk- 
ing down the street in which she lived, when a stone 
thrown by a boy struck the left eye. She at once suffered 
great pain, which haa continued up to the present time. 

Present state. — She complains now of severe pain ex- 
tending from the eye upwards over the brow and along the 
side of the head. The pupil is rather dilated, and acta 
sluggishly and irregularly. The tension of the globe ia 
increased to T 1. 

Examined by oblique illumination, the eye presented the 
appearance represented in fig. 55. The lena waa dis- 




placed outwards, aud a little tilted, so aa to present its 
inner edge shghtly forwards. It was aLrea;dy very cloudy, 
and waa rapidly becoming cataractous. With the move- 
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ments of the head the lens was seen to yibrate. I strongly 
urged the necessity of an operation for the remoyal of the 
displaced lens, as the tension of the globe was increased, 
and she was suffering severe pain. Unfortunately, the 
patient was rerj nervous and fearfdl, and the mere idea 
of an operation caused her at once to leave the Hospital. 
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CHAPTER VI. 

FOREIGN BODIES WITHIN THE ETE. 

THB LODOBMEKT OF A FORBIGN BODY WITHIN THE STE — HOW TO BXAUIXE 
AN ETB SUSPBCTED TO HAVE A FOBSIGN BODY WTTHrN IT— THE 
DANGERS OF A FOBEIGN BODY WITHIN THE EYE — THE SEVERITY OF THE 
SYHPrOMS INFLT7ENCED BY THB SIZE OF THE FOREIGN BODY AND THE 
VIABT OF THB EYE IN WHICH IT IS EMBEDDED — EXCEPTIONAL CASES 
IN WHICH A FOREIGN BODY WITHIN THE EYE EXCITES LITTLE OR NO 
IRRITATION — ^TREATMENT OF FOREIGN BODIES WITHIN THB EYE: WHEN 
LODGED BETWEEN THB IRIS AND LENS ; ON THE IRIS ; IN THE LENS; OR IN 
THE VITREOUS : CASES ILLUSTRATIVE OF — FOREIGN BODIES SUSPECTED TO 
BE WITHIN THB EYE, BUT NOT ACTUALLY SEEN : CASES OF. 

The mdoement op a poeeign body within the eye is 
one of the most serious injuries which can happen to that 
organ, and the importance of ascertaining correctiy, a« 
soon as possible after the infliction of an injury, whether 
there is a foreign body within it, cannot be over estimated. 
The prognosis of the case rests entirely on the elucidation 
of this one point. 

Every penetrating wound of the globe should be specially 
examined with reference to the possibility of there being a 
foreign body within the eye. The history of the accident 
should be carefully gone into, an inquiry being closely 
made concerning the fragment which struck the eye ; of 
what material it was composed, whether it was large or 
small; and by what force and in what direction it was 
propelled against the eye. The eye itself should be then 
examined, first superficially over its surface, so as to make 
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out the nature of the wound, and to estimate^ if possible, 
by its character whether the foreign body which has in- 
flicted it has penetrated the globe. The size and appear- 
ance of the wound often afford very important information^ 
when viewed in conjtmction with the nature of the agent 
which caused it : thus a small clean-cut wound penetrating 
directly the eye, without any tail to its ends, and produced 
by some small spiculum of metal, would be presumptive 
evidence of the foreign body having become lodged within 
the eye, even though it could not be seen. 

On the other hand, a similar wound might be occasioned 
by some sharp-pointed instrument, such as the point of a 
penknife or of a pair of scissors ; but the knowledge of 4he 
instrument which caused it would at once relieve all 
anxiety concerning the probability of the lodgement of a 
foreigfn body. In some instances when the foreign body 
cannot be seen, the shape of the wound alone may be 
a valuable guide in forming an opinion whether a foreign 
body is within the eye. The wound may be what is called 
a glancing one, that is, one which, commencing with a 
superficial cut, gradually deepens until it penetrates, and 
then tapers off again to the surface, so that the deep wound 
may be said to have as it were a tail at each extremity, 
the internal aperture being small when compared with 
the external cut. Such an injury would be inflicted by a 
foreign body striking the eye as it passed it in a rapid 
flight, and such a wound would lead one to believe that no 
foreign body was within the eye, even though it could not 
be found. 

The deeper parts of the eye should then be carefully 
scanned over. And first the iris. A foreign particle may 
sometimes be detected lying on its surface or partially 
buried in its structure ; or if the iris has been penetrated, 
a small rent may indicate the point through which it has 
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passed. In thus exploring the sar&ce of the iris, oMque 

be used unless the case is one beyond doubt. 

The lens has next to be excumined. — ^If possible, tlie pupil 
should be widely dilated with atropine, so as to expose a 
large area of the lens. Here oblique illumination is abso- 
lutely necessary, to determine whether it has been pene- 
trated, or if a foreign particle has been lodged in its sub- 
stance. If the lens has been injured, the importance of 
making an early examination is manifest, as it will soon 
become turbid, and not only prevent any foreign body 
within itself being seen, but vdll shut oflF the whole of 
the fandus bora the eye of the observer. 

In one patient under my care ihe examination of the 
lens on the day following the injury enabled a correct diag- 
nosis to be made. A small cut in the sclerotic, not more 
than the sixteenth of an inch, indicated the point where 
the eye had been struck. It was a question whether a 
foreign particle was lodged within the eye, or whether it 
had glanced off afker it had inflicted the wound. The 
pupU was dilated with atropine, and the lens examined by 
oblique illumination ; and at its posterior ^p.d upper sur- 
face, in a line corresponding to the wound, there was a 
slight nebulosity, sufficient, however, to show that the lens 
at this poijit had been grazed, and to render conclusive, 
as there was no aperture of egress, that the foreign . 
body was within the eye. 

The ophthahnoscope should now be used, and the whole 
fundus of the eye thoroughly explored, directing the pa- 
tient to look in different directions, so as to bring each 
part of it in succession into view. 

It is ofben impossible to make any deep examination of 
the eye when the patient comes first under treatment, as 
the anterior chamber may be filled with blood. In such a 
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case, unless the eyidence in fkyoor of a foreign body l)eing* 
yrithin the eye is conclusive, we must wait until the blood 
in the anterior chamber has been absorbed, before forming- 
a prognosis. In many cases, even when the anterior 
chamber and the lens are clear, we can only obtain ne- 
gative evidence that a foreign body is within the eye. I 
would say that in the majority of cases it is impossible to 
see the object which has been lodged in the e^e ; and we 
can only arrive at a tolerably definite conclusion by a care- 
ful analysis of the history of the accident, and by a minute 
examination of the superficial and as far as practicable of 
the deep parts of the eye. 

There are many causes, either singly or combined, 
which prevent a foreign body being detected within the 
eye. K the patient is not seen soon after the accident, 
inflammatory changes may dnll one or other of the 
transparent media of the eye, and either interfere with 
or entirely prevent a proper examination. The cornea 
may become steamy and dull ; the aqueous turbid from 
corpuscular lymph or pus ; and the lens, if it has been 
injured by the accident, may be cloudy. But suppose 
the lens and the parts in front of it are clear, and the 
foreign body is not there, hasmorrhage from the ciliary 
processes into the vitreous may prevent an ophthalmoscopic 
examination of the fundus ; or haemorrhage between the 
choroid and the retina, throwing the latter forward, may 
equally frustrate the attempt to find the object. AU these 
causes may however be absent, and still we may fail to detect 
it. It may be hidden fr^m our view, and lie either between 
the iris and lens, or be buried in the ciliary processes, or 
in some part of the margin of the frindus out of the field 
of ophthalmoscopic view. The fact of our not being able 
to see the foreign body is no proof that it is not there, and 
other evidence in favour of its having entered the eye 
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should receive due weight, and make the prognosis of the 
case a guarded one. 

It will be useless to enumerate all the different materials 
which may be lodged within the eye, as the fragment of 
any hard substance driven with a certain amount of force 
will penetrate the globe and bury itself in one or other of 
its deeper tissues. Chips of iron, minute particles of steel, 
bits of stone, and fragments of percussion caps are the 
foreign bodies which most frequently enter the eye — so^ 
frequently, indeed, that at no time of the year is the Moor- 
fields Ophthalmic Hospital without one or more in or out- 
door patients suffering from the effects of these destruc- 
tive agents. 

The class of men in London whose eyes are injured 
most frequently from these accidents are the boiler-makers 
and engineers,' but especially the former, who cut and 
strike rivets. Scales of iron, or even large fragments, will 
often become detached from the rivet under the blows of 
the hammer, and fly off with great velocity. If they 
come in contact with the eye, they wiU frequently pene- 
trate it, and in many cases after having first passed 
through the upper eyelid. The woimd is usually a severe 
one, and wiU often lead to the ultimate loss of the' 
eye, if it be not completely destroyed at the time of the 
accident. 

Although amongst this class of mechanics penetrating 
woimds of the eye are so frequent, and so many eyes are 

» 

yearly lost by them, yet it is impossible to persuade them 
to use the simple precaution of wearing efficient protectors. 
When working on the inside of boilers I believe many of 
them do use a wire gaAze protector, but not so when em- 
ployed in the workshop or out of doors. 

Engineers in turning steel in a lathe frequently get 
minute spicula lodged in the eye — small fragments being 
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detached either from the chisel they are using or from 
the metal they are turning. The injmy is usually less 
severe than in the case of the boiler-makers, as the particle 
which strikes the eye is much smaller, and the wound of 
less extent. 

Millstone-makers often come to the Hospital with 
a small bit of stone in the eye, or a minute chip of the 
chisel with which they were working it. I need hardly 
say that aU men who thus expose their eyes to danger 
ought to be made to wear protectors, but the prejudice is 
strong against them, both on the part of the employers 
and employed. 

The dangers of a foreign hody within the eye are— 

1st. The risk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2nd. If the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stump or 
that which remains of the eye will be liable to repeated 
attacks of inflammation so long as it continues embedded 
in it ; and with each attack there will be an increased 
danger of the other eye becoming affected with sjrmpa- 
thetic ophthalmia. 

Ist. The risk of the eye being completely destroyed by the 
inflammation which the presence of the foreign body may excite. 
— The primary danger of a foreign body within the eye is 
acute inflammation, which may run on rapidly to suppura- 
tion and destroy the eye within a week or ten days after 
the receipt of the injury. But the inflammation may be 
less severe, though equally fatal in its results. It may 
drag its course over a longer period ; and although it may 
not destroy the eye by suppuration, yet plastic exudations 
into its different tissues may so disorganize them that total 
loss of sight will ensue. 

In some instances the inflammation which follows the 
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lodgement of a foreign body in the eye rapidly abates, and 
it is hoped that the eye having recovered from the primary 
shock will suffer no further annoyance : but after a few 
weeks or months it again becomes painful and inflamed ; 
and though under treatment it may again recover, yet 
the(re is always a strong disposition for the inflammation 
to recur, so long as the foreign body remains to act as an 
irritant within the eye. These recurrences of inflamma- 
tion may take place at variable intervals. In some cases 
no long period of repose is allowed, but one attack succeeds 
rapidly upon another until the eye is lost; whilst in 
others the intermissions may be much longer. After 
each relapse the sight becomes more impaired, and ulti- 
mately the eye is destroyed. In all these cases there is a 
special danger of the other eye becoming involved sympa- 
thetically, and therefore each recurrence of inflammation 
should be regarded with the greatest anxiety. 

The severity of the symptoms which follow the intro- 
duction of a foreign body within the eye is influenced by 
its size, and by the part of the eye in which it has buried 
itself. A large substance entering the eye is necessarily 
far more dangerous than a small one, not only because its 
presence wiU excite a greater amount of irritation, but on 
account of the greater destruction of the different coats of 
the eye which must follow its entrance. In many cases 
the lacerations of the several structures of the eye, and the 
consequent hsemorrhage, are so great that the eye when 
first seen may be pronounced as irreparably lost. 

The part of the eye in which the foreign body has lodged 
is also of great importance. The irritation which it ex- 
cites depends very much on the localiiy in which it is 
embedded, as some parts of the eye are more tolerant than 
others. The lens, the iris, and the space in front of it 
(the anterior chamber), and I might also add the vitreous 
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liTimoiir, will bear the presence of aa extnuieous particle 
better than if it were embedded in the ciliary processes, 
the choroid, or the retina. I have seen a particle of steel 
remain for years bnried in the iris ; a firagment of stone in 
another case, andaportion of a gun-cap in a third, rest for 
many years in the lower part of the anterior chamber, lying 
between the iris and the cornea, without producing any un- 
toward symptoms. In a patient of Mr. Bowman's a frag- 
ment of a gun-cap floated in the vitreous close npon the 
retina without exciting any inflammatory action. In the 
lens a small particle may be lodged ; and although cataract 
will certainly follow, yet it may remain there for many years 
without destroying the eye, and may ultimately be removed 
with the opaque lens. Although one part of the eye is 
more tolerant of a foreign body than another, yet great 
danger is incurred by its presence in any of its structures 
— a risk which always continues, even though the eye may 
for a time remain quiet. But, in addition, the situation 
of the foreigfn body determines the possibility of its removal. 
2nd. The Treated attacks of inflammation to which the 
siump or the remains of the lost eye will he svhjected if a 
foreign body remains within it. — A lost eye, with a foreign 
body within it, is a constant source of danger. GreneraUy 
such an eye shrinks, and an unsightly stump remains ; but 
whether it shrinks or not, it contains within it an irritant, 
which sooner or later will be a source of much suffering 
and annoyance to the patient. It will be always liable to 
attacks of inflammation, which are not only painful, but 
dangerous to the sound eye. In one or other of these recur- 
rences of inflammation the sound eye may sympathise, and 
be either greatly impaired or its vision entirely destroyed 
by that terrible disease now so well known as sympathetic 
ophthalmia. As long as a foreign body remains vrithin 
the stump of a lost eye, it is a constant peril to the sound 
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one. There is but one line of treatment to be adopted in 
such cases, and tiiat is to remote the stump or what re- 
mains of the lost eye. 

An attempt to search in the dark for the foreign body 
will probably only end in not finding it ; or if we should 
succeed in obtaining it, a troublesome inflammation and 
even suppuration may follow, whereas if the lost eye is re- 
moved, all source of irritation is at once disposed- of. 

Case XLIV. — Lodgement of a chip of metal m the eye 
three years ago — Complete loss of vision — Recurrences of 
infiam/mation. 

Leonard S., set. 16, works at iron shipbuilding and 
boiler-making. He applied to the Hospital April 18, 
1865, on account of the continued pain in the right eye, 
which had suffered from an injury three years previously. 
AU sight was gone ; he had not even perception. 

He stated that three years ago his mate was knocking 
in a cotter to draw together two iron plates, when a frag- 
ment of it flew off and struck the right eye, and, he thinks, 
entered it. Very shortly after the accident he was guite 
blind with that eye. He has suffered from repeated attacks 
of inflammation ; and although the eye is quiet, he says he 
has always pain in it, and that the sound eye is becoming 
affected. When he attempts to read, the sound eye waters, 
and the type soon becomes confrised, and he is obliged to 
desist. It always feels weak, and he is unable to use ft 
much by candle light or in strong light. 

State of the injured eye. — The eye is smaller than the 
sound one, very soft, — T 3, and shrunk to about one-sixth. 
It is perfectly quiet, and at present free froin irritation. 
The cornea is clear, and there is a deep anterior chamber, 
but the aqueous is yellow and serous. The lens is cata- 
ractous, and the pupil adherent to its capsule. 
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As the eje was a lost and shrinking one, always pain- 
iiil, liable to recurrences of inflammation, and acting pre- 
judiciallj on the other, I advised him to have it excised, 
particularly as there was reason to believe that a foreign 
body was lodged within it. He consented, and I accord- 
ingly removed the eye. 

An examination of it afterwards showed the following 
condition. In the sclerotic, one-eighth of an inch from 
the outer border of the cornea, was a small puckered 
cicatrix. On making a section of the globe through the 
optic nerve, the choroid was seen lying in contact with the 
sclerotic, but the retina was entirely detached, adherent 
only at the optic nerve and at the ora serrata, and the 
space between filled with a yellowish limpid fluid. The 
lens was opaque. The ciliary processes on the inner side of 
the eye, and opposite to the cicatrix in the sclerotic, were 
coated with lymph, and lying buried in them was a small 
scale of metal. At the cicatrix of the sclerotic, the choroid 
and a portion of the ciliary processes were firmly adherent. 
All vitreous h&d disappeared except a small portion, which 
seemed to hang as a film around the ciliary processes. 

There are, however, cases which, though several in 
number when collected fix)m the experience of many years, 
must still be considered as exceptional, in which the pre- 
sence of a foreign body within the eye has given but little, 
if any annoyance. 

In some instances the eye has suffered severely imme- 
diately after the accident, but in a few days all the active 
inflammatory symptoms have subsided, and the eye has 
remained for many years afl;erwards a perfectiy useful 
organ. In other cases the introduction of the foreign 
body has created at the time only a temporary sense of 
ilneasiness, and has never since given the patient the 
slightest discomfort. It may be, as has been suggested. 
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that in some cases the foreign body becomes coated with 
lymph, and thus encysted it has been isolated from the 
S of the eye, aad thl prima^ irritation which its presence 
first excited having abated, it afterwards ceased to give 
any trouble. This explanation may be applicable to a few 
cases, but it certainly is not to the majority, as I have 
seen chips of metal, small splinters of wood and of stone 
which have remained in the eye for many years without 
causing any irritation, and yet not the smallest film of 
lymph could be detected on their surface. 

The following cases are examples of foreign bodies re- 
maining within the eye without exciting any irritation. 

Case XLV. — Lodgemerit of a thorn in the anterior chamber 
of the eye for nearly five months — No irritation after the 
first few days, 

Abraham S., set. 10 years, came under the care of Mr. 
Critchett at the Ophthalmic Hospital May 2, 1865, on 
account of an injury he had received to his left eye a fort- 
night before Christmas, nearly five months ago. He was 
running across a walk to the school when a projecting 
bough of the hedge struck him in the left eye. His eye 
at once became very painful, and in a few days he found 
the sight of it dim. The pain in the eye ceased in 
two or three days, but the sight became worse, and about 
a month after the accident he could not do more. than 
discern shadows. During the last three or four weeks, he 
says, his vision has materially improved. On examining 
the eye, the cause of all the symptoms he has suffered is 
manifest. At the time of the accident a thorn had pene- 
trated the cornea, and traversing the anterior chamber, the 
point of it became fixed in the lens, and in this position it 
has ever since remained. It can now be seen, by looking 
sideways at the eye, stretching across the anterior chamber, 
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with the hose of the thorn gainst the inner Bur&ce of the 
cornea, and its apex stuck into the lens capsule as repre- 
sented in fig. 56. The lens had speedily become cata- 




ractons after the accident, bnt the soft lenticular matter 
had been in a great iqeasnre absorbed, and there now re- 
mains a piece of opaque capsule with some lena matter 
occupying the pupillary space. 

The eye is quiet, and in no way seems to resent the pre- 
sence of the foreign body. It might, howerer, slip firom 
its site, and with its change of position excite an ophthal- 
mitis which might be destmctiTe of the eye. Mr. Crit- 
chett therefore decided to remove it. 

Case XLVI. — A fra,gm,ent of atone lodged in the anterior 
chamber four years without producing any irritation, 
W. B., set. 54, applied to the Hospital, Aug. 28, 1864, 
on account of a slight injury he had the day previoasly 
received to the right eye. On examining it, a lai^e frag- 
ment of some foreign eubstance was seen lying on the iris 
at the lower and outer part. His story was that the foreign 
body within the eye was the result of an old injury and 
gave him no trouble, and did not interfere with his sight. 
Four years ago whilst striking a stone with a hammer a 
iragment of it flew off and struck the globe, and entered 
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the eye through a small wound in the cornea, the cicatrix 
of which was plainly visible. At first he suffered from the 
eye beiog much inflamed, but after a few weeks it became 
quite quiet, and has remained so ever since. The iris acts 
well, except at the point on which the piece of stone rests, 
where it is perfectly motionless. The vision is good. 

In the Boyal London Ophthalmic Hospital Reports, vol. 
i. p. 264, Mr. Critchett relates the following case of " a 
foreign body for sixteen years loose in the anterior 
chamber." 

Cass XLVJU, — " In June, 1856, a young farmer applied 
to me for advice under the following circumstances. He 
stated that whenever in reading or writing he leant his 
head forward, he felt something glide along in his left eye 
in such, a way as to get in front of his sight and obscure 
the object. On examining the eye, when the head was 
bent forward, a small piece of glass could be seen on the 
inner surface of the cornea, and as the head was raised 
it could be seen gradually to slip back, and to rest in the 
sulcus formed by the ciliary attachment of the iris and the 
sclerotic. When in that situation it became invisible, but 
could be made to rest upon any part of the surface of the. 
cornea by altering the position of the head. The history 
given by the young man was as foUows : — ^About sixteen 
years previously he was amusing himself with a sxnall glass 
toy, the object of which was to produce a slight explosion 
when held in a candle. He felt a small fragment of the 
glass strike his eye. This was followed by some slight 
inflammation, which speedily subsided, leaving the symp- 
toms above described. The eye had been subject from 
time to time to slight attacks of inflammation, and gene- 
rally felt weak : this, together with the dimness of vision, 
induced him to seek relief. 

Q 
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^^ The patient having been seated in a chair, a broad 
needle was passed into the anterior chamber close to the 
ciliary attachment of the iris, and the aqueous humour was 
allowed to flow out. The minute and transparent particle 
of glass was not seen, but it either escaped through the 
wound or became entangled in it, as it never occasioned 
any further inconvenience. 

^* The eye was examined more than a year afterwards ; it 
was perfectly healthy, and vision was good. Nothing had 
been seen or felt of the foreign body since the operation." 

^^ The remarkable feature in this case would seem to be 
the residence of a foreign body in the eye for so many 
years, and in a constant state of movement, with such slight 
irritation, and with no injury to the organ." 

Treatment op Foreign Bodies within the Eye. — In all 
cases of foreign body within the eye the treatment un- 
doubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may be so 
placed that it can be seen, yet from its situation an attempt 
to remove it will incur a risk of loss of the eye, or from 
the difficulty of reaching it will probably fail : how then 
should we act? My answer to this is — 

1st. If it is creating much irritation, endeavour to re- 
move it, as, though failure may be the result, yet a chance 
has been afforded to the eye, which, had it been successful, 
might have saved it. An eye inflamed and painfdl from 
the presence of a foreign body within it is certain to be 
ultimately destroyed ; an attempt therefore to rescue it is 
justifiable, notwithstanding it may be accompanied with a 
risk of immediate loss. As regards the patient it is really 
for his advantage, if the eye, so far as experience can 
tell us, is certain to be lost, that it should perish quickly 
tuid be removed by the surgeon, rather than be destroyed 
by the slower but equally sure process of a subacute in- 
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flammation, which may possibly involve the other eye in a 
sympathetic ophthalmia, and thus greatly endanger its 
safety. 

2nd. If, however, the foreign body is creating little or 
no irritation, and there is a fair amount of vision, and an 
attempt to remove it would greatly hazard the eye, it 
should be left alone ; but the patient should be eiQier kept 
under constant observation, or be cautioned that as soon 
as any symptoms of irritation show themselves either in 
the injured or the sound eye, he must seek the aid of his 
surgeon. 

In all cases where the surgeon deems it* right to attempt 
the removal of a foreign body from within the eye, he 
ought to have a discretionary power, that if he fail to find 
it, he may remove the globe whilst the patient is still 
under chloroform, if circumstances render it advisable. 

The part of the eye in which the foreign body is 
lodged materially affects the difficulty and the danger of 
removing it. If it is a chip of metal or a small fragment 
of some other material lying on the irisy it may often be 
easily reached with a pair of fine forceps through a small 
opening made in the cornea with a broad needle, and be 
drawn away. But if it is deeply buried in the irisy or there 
is any danger of dislodging it, or the iris is likely to be 
torn in the attempt to remove it, it is best to make an 
opening in the margin of the cornea with a moderate-sized 
iridectomy knife, and, having introduced a pair of iris 
forceps through the wound, seize hold of the iris near 
the foreign body, and gently draw the portion of it on 
which the foreign body is lodged out of the eye, and cut 
it off with a pair of fine scissors. The case is almost sure 
to do well. 

If the foreign body is lodged in the lens, an early attempt 
should be made to remove it while it can be seen, for the 

Q 2 
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lens having been injured will soon become cataractous, and 
then it will be hidden from view. Frequently patients do 
not present themselves until some days or weeks aft«r the 
receipt of the injury, and by that time the lens has become 
quite opaque. In such cases, if there is any evidence of 
there being a foreign body within the eye, it is well at 
once to extract the lens, as it may be buried within it ; but 
even if it is not found, the removal of the lens will clear 
the way for further treatment. In many cases where it is 
determined to remove a cloudy or opaque lens with the 
hope of finding a foreign body, it will be expedient to 
perform an iridectomy as a preliminary to the extraction 
operation. More space will thus be given to work in, a 
larger field will be afforded for a visual examination, and 
the chance of bruising the iris will be much diminished ; 
and as the excision of a piece of iris may be said to be 
almost devoid of danger, the safety of such an exploratory 
operation will be increased. 

Foreign bodies in the vitreous, — A foreign body may be 
lodged in the vitreous and remain there for a long period 
provided it does not exert any injurious pressure on any 
of the other parts within the eye. The danger is, that 
with the motions of the eye its position may be shifted, 
and falling to the fundus may then excite a dangerous 
ophthalmitis. In a patient under the care of Mr. Bowman 
at the Ophthalmic Hospital the densiiy of the vitreous ap- 
peared to support a fragment of a gun-cap which had been 
lodged within the eye. • The man was engaged in charging 
percussion caps with the detonating material, when one of 
them accidentally exploded, and a scale of the copper case 
penetrated the eye through the sclerotic and buried itself 
\n the vitreous, but without wounding the lens. Examined 
with the ophthalmoscope the piece of the percussion cap 
could be seen hung up as it were in the vitreous, and 
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inoying slightly with each up and down movement of 
the eye. The vitreous seemed to exert a preservative 
influence over the foreign body, for the piece of copper caj 
maintained its lustre, and when seen many weeks afber it 
had entered the eye, was still as bright as when it first 
penetrated. 

A very interesting case of a foreign body buried in the 
vitreous is related by Mr. Dixon in the Boyal London 
Ophthalmic Hospital Eeports, vol. i. p. 280, in which he 
was not only able to detect it with the aid of the ophthal- 
moscope, but succeeded in removing it, and thus regained 
for the man a useful eye. 

The following is an abstract of his report of the case. 

Successful extraction of a foreign body from the vitreous 
chamber. — " James Perkins, a cooper, aged 24, came to 
the Hospital December 2, 1858, half an hour afber 
receiving an injury to the left eye. As he was knocking 
an iron hoop off a cask, the edge of the chisel broke, 
and a chip of metal flew off and struck the lid. A 
small vertical wound, a little above the margin of the left 
upper lid, marked' the spot where the chip had pene- 
trated the skin. On everting the lid, I found a corre- 
sponding wound in the conjunctiva covering the tarsal 
cartilage. In the sclerotic, nearly on a level with the 
upper border of the cornea, and about a line from its inner 
edge, was a small gaping wound, a line long, surrounded 
by a patch of blood effused beneath the conjunctiva. A 
minute vesicle of vitreous humour showed itself in the 
opening. The pupil was active, and the patient could read 
large type, but saw all objects through a slight mist. 

'^ I at once dilated the pupil with atropine, and examined 
the eye with the ophthalmoscope. At the upper and inner 
portion of the pupil was a clot of blood, behind the lens, 
hanging down from the wound and slightly waving to and 
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fix) in the vitreous. The rest of the humour was perfectly 
clear ; and as the cornea and lens were also quite trans- 
parent, I obtained a good view of the retina. Just below 
the optic nerve I noticed a small rounded body, looking 
almost like a minute air-bubble ; and it appeared as if this 
globule were a portion of clear lymph, effused around a 
foreign body which was assumed to have entered the eye. 
There was, however, no redness surrounding this little 
globule ; and this absence of yascularity made me doubt 
that what I saw could really be lymph." 

The man was kept under observation, and the report 
states that ^^ on December 6 the sight was less dim than on 
the patient's first visit, and he could read a good-sized type * 
pretty easily. The sight continued to improve, and by the 
30th all redness of the conjunctiva had disappeared ; the 
little wound in the sclerotic (a : fig. 67) presented a hardly 
traceable grey line; there was no intolerance of light." 

At a subsequent examination of the eye Mr. Dixon 
states that " at a sudden turn of the globe there started . 
from behind the inner portion of the iris an oblong black 
body, which was instantly recognised as a chip of metal. 
It was entangled in a few thread-like remains of clot, which 
kept it suspended in the vitreous humour, and allowed it 
to move fi'eely backwards and forwards, while its move- 
ments outwards were checked by the body of the lens." 
Mr. Dixon determined to remove it ; but as he found that 
the foreign body sank backwards and disappeared when 
the patient was lying down, he says " I gave up the inten- 
tion of using chloroform, which would have rendered the 
recumbent position necessary." 

" The patient being seated in a chair close to a window, 
I stood behind him ; the lids were separated with a spring 
speculum, and I fixed the globe by nipping up a fold of 
conjimctiva just above the cornea. Then I thrust a 
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Jaeger's lance knife through the coats of the eye at 6, 
directing the point of the instrument backwards to avoid 
wounding the lens. Having withdrawn the 
knife, I passed in a forceps, invented by 
Assalini for catching the iris in his opera- 
tion for artificial pupil, which opens when 
one of the branches is pressed, and closes 
again by means of a spring when the pressure is re- 
laxed. I could obtain but a dim view of the foreign 
body, for it was by no means brilliant, and only now and 
then glanced indistinctly as the light fell upon it. After 
two ineffectual grasps, I was so fortunate as to catch it 
by one end and draw it out. The lids were immediately 
closed with plaster, and cold rags applied for a short time. 
TJie foreign body proved to be part of the edge of a 
chisel : it was about the tenth of an inch long, and weighed 
a quarter of a grain." 

^^ On examining the eye on January 6, 1 found the pupil 
circular and its area clear. The patient could read the 
large type on his bed ticket. The wound b made at the 
operation had drawn together. There was, of course, a 
small quantity of blood extravasated beneath the conjunc- 
tiva, but very little increased vascularity of that membrane. 

" January 13. — The pupil to-day had recovered from the 
effects of the atropine, and was roxmd and contractile. 
There was no intolerance of light, and the patient could 
read a pica type. The l^ens was perfectly clear." From 
this date the patient continued to improve. 

A foreign body within the eye suspectedy but not oA^iaally 
seen. — ^All the evidence we can collect may be in favour of 
there being a foreign body within the eye, yet if we cannot 
see it, and we have no reason to believe that it is buried 
within the lens, we must wdit for symptoms, and treat 
them as they arise. Leeches to the temple and soothing 
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applications to the eje should be ordered. A warm 
fomentation of belladonna is very grateful, and may be 
used frequently ; or if cold is preferred, a belladonna lotion 
may be applied to the eye by keeping a fold of linen wet 
with it laid over the closed lids. The progress of the case 
will as a rule quickly determine whether there is a foreign 
body within the eye, although, as I have already shown, 
in some exceptional instances the foreign body excites but 
little if any irritation. 

The symptoms which strongly favour, the presumption 
that a foreign body is within the eye when a careftd ex- 
amination fails to detect it, are — 

I. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of aU the remedial 
agents which may have been used to arrest it. 

n. If the first inflammatory symptoms have subsided, 
the continuance of a subacute choroido-iritis or choroido- 
retmitis uninfluenced by proper local and constitutional 
treatment. 

m. The non-union of the corneal wound, when the 
cornea has been the part of the eye involved in the in- 
jury ; or the only partial closure of the wound, leaving a 
fistula through which there is a constant drain of the 
aqueous, causing the iris to lie in contact with the cornea. 

rV. Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and unaUe- 
viated by the ordinary local applications and medicines. 

In every case where the eye is destroyed for visual pur- 
poses by the inflammation induced by a penetrating wound, 
and there is reason to believe that a foreign body is lodged 
within it, the only treatment to be adopted is to excise it. 
It has ceased to be an organ of vision, and at some future 
period it may, and very probably will, become a source of 
much danger to the sound eye. 
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In the two following cases the eyes were destroyed by 
large fragments of metal having been lodged within them. 
Although in each case the foreign body was very large, 
yet in neither was the evidence at the time of the accident 
conclusive that it had entered the eye. 

m 

Case XLVlll. — A large piece of iron, the fragment of a rivet, 
lodged in the eye, followed by sloughing of the cornea — 
Excision of the eye. 

Joseph M., set. 26, a boiler-maker, came under my care 
at the Ophthalmic Hospital November 27, 1864, on ac- 
count of an injury he had received a few hours previously 
to the right eye. Whilst cutting a cold rivet, a fragment of 
it flew off and struck the right upper lid, making a vertical 
cut a quarter of an inch in length, which extended through 
its cartilaginous border, and inflicted on the eye a vertical 
wound, involving the upper two thirds of the cornea, and 
running the eighth of an inch through the sclerotic into 
the ciliary region. The patient was first seen by the house 
surgeon, who brought the edges of the wound together 
with a fine pin and twisted suture, and closing the lid, 
applied over it a cotton-wool compress and bandage, and 

* 

ordered two leeches to the temple. The man had an im- 
pression that the piece of iron which struck his eye was a 
large fragment, judging from the surface of the rivet fit)m 
which it had been splintered, and concluded that after in- 
flicting the wound it had glanced off. 

Three days after the injury there was great chemosis of 
the conjunctiva ; the cornea looked steamy and opaque, but 
the eye was not very painful ; the large wound of the globe 
had not closed, and the continued escape of aqueous kept 
the eye quite soft. The needles were removed, as the 
edges of the lid had perfectly united. 

December 3. — The eye has progressed very unfavour- 
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ably ; the cornea has sloughed. I strongly advised the 
man to have the eye removed, as it was now useless, and 
it was also very probable that a chip of metal vras bnried 
in the globe which might be the cause of great suffering- 
and annoyance hereafter. 

December 7. — I removed the globe, and afterwards, on 

making a section of it, the following was 

found : Extensive haemorrhage had taken 

place between the choroid and retina, the 

latter being completely detached, except 

at one part of the fundus, where, lying 

upon it and embedded in a mass of lymph, was a large 

fragment of iron, of the shape and size represented in the 

wood-cut. 

The man did well, and in four days left the Hospital. 

Case XLIX. — Lodgement of a large piece of iron within the 
eye for eight montJis^ followed by complete loss of sight, 
shrinking of the globe, and constant pain, 

J. L., set. 40, applied to the Middlesex Hospital on 
Sept. 6, 1866, for admission as an in-patient. He stated 
that eight months ago he was engaged cutting a cold rivet, 
when a piece of the chisel flew off, and striking the 
left upper lid, passed through it and wounded the eye. 
He has been under treatment ever since. All sight was 
' lost immediately after the accident. He has suffered con- 
stant pain in the eye, and it is now so severe that he is 
unable to do any work. As he can obtain no relief firom 
medicines, he has come up from Sunderland for the sole 
purpose of having the eye removed. 

State on admission. — The eye was red and irritable; 
painful to the touch ; its tension diminished to — T 2, and 
shrunken about one third. The pupillary space was occu- 
pied by opaque capsule, to which the margin of the pupil 
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was adherent. The movements of the eye were very limited. 
The right or tminjured eye was now beginning to trouble 
him. It felt weak and gritty, and would not face the light. 
From these symptoms I was induced to believe that there 
was a foreign body within the eye. I therefore at once 
acceded to the man's request and excised the globe. 

Fig. 59 is a good representation of the eye after its re- 
moval. It was somewhat flat- 
tened and soft, and projecting 
irom the sclerotic some distance 
from the outer side of the cornea i 
was the large piece of iron which ' 
is weU shown in the drawing. The 
piece of iron could be felt extend- 
ing within the eye to a point below the level of the centre 
of the lower margin of the cornea. 

On September 18 the patient left the Hospital, feeling 
quite well, and relieved of all pain. 

In this patient three important points are illustrated. 

1st. The non-subsidence of the irritation originally pro- 
duced by the injury. Eight months after the accident and 
still the eye was inflamed. 

2nd. The constant pain — pain so severe as to prevent 
his working, and to make him desire that the eye should 
be removed. 

3rd. The commencement of sympathetic symptoms in 
the sound eye. 

Auy one of these symptoms might be induced by other 
causes ; but the existence of all three in one patient, 
coupled with the history of the accident, are so many links 
in a strong chain of evidence in favour of a foreign body 
being lodged within the eye. 
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CHAPTER VII. 

I 

TBAUMATIC IKTRAOGULAB H^HOBRHAGE AND BUPTUBE OF 

THE GLOBE. 

TRAUMATIC INTRJLOCUUkB &SMOBBHAGE : DEFINITION OF — DITISIOK INTO 
ANTBBIOB AND FOSTEBIOB INTRAOCULAR HJEMORRHAOE — HJEMORBHAOK 
INTO THE ANTERIOR CHAMBER : CAUSES, PROGNOSIS, AND TREATMENT OF : 
CASES OF — DEEP OR POSTERIOR INTRAOCULAR HiEMORRHAQE *. FIRST, 
BETWEEN CHOROID AND RETINA, CASES OF; SECOND, BBTWEEX ' 
CHOROID AND SCLEROTIC, CASES OF; THIRD, HJEMORRHAOE INTO THS 
VITREOUS, CASES OF — PROGNOSIS A2a> TREATMENT OF DEEP OB 
POSTERIOR INTRAOCULAR HJEMORRHAOB — RL^FTURB OF THE GLOBE, 
CAUSES OF — USUAL SEAT OF THE RUPTURE, PROGNOSIS AND TREATMENT OP 
— CASES OF RUPTURED GLOBE — OPERATION FOR EXaSIONOF THE GLOBB^- 
DIBBCTIONS FOR WEARING AN ARTIFICIAL ETE. 

Tbaitmatig Intbaoculab H^hobbhage must be clearly 
distingtushed from those haemorrhages within the eye 
which are so commonly associated with, but secondary to, 
some special disease, or from that which is seen occasion- 
ally in patients who, without suffering from any actual 
disease, have manifestly a peculiar hsemorrhagic diathesis. 
It is dependent solely on an injury causing rupture of the 
vessels of one or more of the vascular coats of the eye, 
arid a consequent effusion of blood. It may occur either 
with or without rupture of the external coats of the eye. 
Tor convenience of description, and also with reference 
to the severity of the results, intraocular haemorrhage may 
be divided into anterior and posterior haemorrhage. 

Anterior intraocular haemorrhage is the effusion of blood 
from the more superficial structures of the eye into the 
chambers anterior to the crystalline lens. It is generally 
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induced by a less severe injury than that which gives rise to 
the deep or posterior heemorrhage, and its results are far 
less detrimental to the eye. 

Although haemorrhage within the eye is very frequently 
limited to the chambers anterior to the lens, yet anterior 
haemorrhage is also very often associated with the deep or 
posterior form. 

Anterior haemorrhage may take place from an injury to 
the iris or the ciliary processes ; it may be confined solely 
to the anterior chamber, or the posterior chamber between 
the iris and the lens may also be occupied by the clot. 
Thus, if the bleeding commence from the ciliary pro- 
cesses, the blood usually trickles through the pupil, and 
occupies more or less of the anterior as well as the posterior 
chamber. 

Bleeding into the vitreous humour anay and frequently 
does happen from a laceration of the ciliary processes ; but 
this is a more severe injury, and at present we are only 
considering the anterior form of haemorrhage. 

HiBHOBBHAGE INTO THE AnTEBIOB ChAMBEB. — This is 

the most common form of intraocular haemorrhage, and at 
the same time the least severe. It may vary in extent 
from a few drops of blood to a quantity sufficient to fill 
both the anterior and the posterior chambers. Generally, 
however, when the bleeding arises from an injury to the 
vessels of the iris, it is confined to the anterior chamber ; 
for, as the blood flows, the iris is pushed backwards to- 
wards the lens, and the blood, rapidly coagulating, does 
not pass through the pupil into the posterior chamber, 
even though the haemorrhage be sufficient to form a clot 
large enough to fill the whole of the anterior space. This, 
however, is not usually the case when the haemorrhage 
occurs from the ciliary processes ; for the anterior chamber 
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of the eye is so much larger than the posterior, that the 
blood soon finds its way through the pupil, and gravitates 
to the bottom of the space in front of the iris. 

The most usual causes of 'hsemorrhage into the anterior 
chamber are either rupture of one .or more of the super- 
ficial vessels of the iris, or a distinct laceration of its struc- 
ture ; or a detachment of a portion of the iris from its 
ciliary circumference (coredialysis). The blood, as it is 
effiised from the lacerated vessels of the iris, sinks at once 
to the bottom of the anterior chamber, quickly coagulates, 
and, if not much in quantity, may be seen as a small clot 
occupying its lower part, and moulded as it were to it. If, 
however, the bleeding be more severe, the whole anterior 
chamber may be fiUed with one large coagulum, which will 
entirely occlude the pupil and iris. This more extensive 
hsemorrhage is usually owing to a detachment of the iris 
from its ciliary border, when, on accoimt of the number 
of vessels necessarily torn through, and also of their 
larger size, the quantity of blood which is poured out is 
considerable. 

Prognosis. — If the patient is first seen within a few 
hours, or even on the day following the injury, the clot of 
blood in the anterior chamber, according to its size, will 
mask more or less the immediate cause of the hsemorrhage. 
But after a few days, when the blood has been absorbed, a 
rent in the iris, or a separation of it from its ciliary con- 
nexion, will usually indicate the site from which the blood 
has been effused. Occasionally the cause of the haemor- 
rhage has been a simple rupture of some superficial vessel 
of the iris, in which case the interval of time necessary for 
the absorption of the blood will probably have obliterated 
nearly all trace of the injury. 

If, on examination, the injury is found to be limited to 
a. detachment or to a laceration of the iris, and none of 
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the deeper parts are involved, and there is no rupture of 
the external coats of the eye, the prognosis is favourable ; 
and this even though the detachment of the iris from its 
circumferential margin be as much as one-sixth or even 
one-fourth of its entire extent. But if, in addition to the 
laceration or detachment of the iris, there is a wound of 
the sclerotic or cornea, the danger of the injury is greatly 
increased, and the prognosis is much more unfavourable. 

The bleeding from a coredialysis, or separation of the 
iris from its ciliary border, is generally extensive, even 
though the detachment is small; and it often goes on 
until the anterior chamber is filled with blood, when the 
clot seems to arrest the continuance of the flow by pressing 
on the vessels from which it is being effused. Shortly 
after the injury, it is very probable that the eye may be- 
come inflamed and painful, partly fr^om the contusion which 
all the tissues of the eye must have suffered from the blow, 
and partly also from the special injury to the iris itself. 
If, however, the external coats of the eye have been unin- 
jured or but slightly contused, and the haemorrhage is 
limited to the anterior chamber, the prognosis will be 
favourable. 

The clot of blood in the anterior chamber will be first 
macerated by the aqueous humour, and then become 
rapidly absorbed ; and in from three to eight days after 
the accident, according to the quantity of blood effused, 
sufficient progress will have been made to allow the sur- 
geon, by a visual examination, to ascertain the exact ex- 
tent of the injury. For a long but variable time after the 
clot has disappeared, the iris presents a greenish appear- 
ance, owing to the aqueous having become stained a little 
yellow from the blood; but this ultimately disappears; 
and, although a rent in the iris or a coredialysis remains, 
yet the patient may have a good useful eye. The separa- 
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tion of the iris from its ciliary attachment may be so 
tensive as to form another pupil, through which, by an 
examination with the ophthalmoscope, the fundus of the 
eye may be clearly seen ; still, if the posterior parts of the 
eye are sound, good single vision will remain : the second 
image which will be formed on the retina will not be ap- 
preciated. A good illustration of this £ax;t is recorded in 
Case XXIV., p. 121. 

Treatment — ^When the hsemorrha^ is confined to the 
anterior chamber, and there is no rupture of any of the 
external tunics of the eye, the case generally does well. 
In this, as indeed in all cases of injury, rest to the eyes is 
essential : all work should for a time be forbidden, and the 
eyes should be shaded from strong light. If the anterior 
chamber is occupied by a large clot of blood, great care 
for the first few days after the injury must be taken of the 
eye, as, until it has been absorbed or nearly so, a correct 
diagnosis cannot be arrived at. As the cause of the 
haemorrhage is always some violence, it is reasonable to 
anticipate some contusion ; and to guard against any un- 
toward after-results, such as iritis or ophthalmitis, it is a 
wise precaution to apply two or more leeches to the temple ; 
and, if the eye should continue painfal, to repeat them in 
twenty-four or thirty-six hours. Cold applications are the 
best suited, and afford the most comfort to the eye. A 
double fold of linen, wet with cold water, may be laid over 
the eye, and kept in its place with a single turn of a light 
roller, and moistened from time to time with a little fr^sh 
water from a sponge ; or, if the eye be painful, a cold 
lotion of belladonna may be used in the place of the water- 
dressing. . 

A moderate diet and a limited amount of stimulants 
should be enjoined, as placing the patient in a condition 
favourable to recovery ; and the bowels, if necessary. 
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should be acted on with some gentle purgative. The 
administrS'tion of mercury is not necessary, and will do 
harm ; it will not promote absorption, but will depress the 
patient. 

The treatment formerly recommended, of puncturing the 
anterior chamber to let the blood escape, is wrong both in 
theory and practice. The object of the puncture is to let 
the blood escape ; but this it must generally £a.il to do, as 
the blood, within a few minutes after its effusion, forms a 
coagulum, and will not run from the eye through an in- 
cision in the cornea. Even if the eye could be seen by the 
surgeon immediately after the infliction of the injury, and 
before the blood had coagulated, still the treatment would 
be prejudicial, as it is not the presence of the blood in the 
anterior chamber which is likely to give rise to untoward 
symptoms, but the contusion, or laceration of the iris which 
has produced it. The mere removal of the blood will 
not benefit the eye, whilst the attempt to do so may 
injure it. 

Case L. — Hcemorrh<ige into the anterior chamber from a 
blow on the eye with the fragment of a rivet. 

Francis P., set. 31, a shipwright, came to the Hospital 
on the morning of June 27, 1865, having, about four 
hours previously, met with an injury to the left eye. 
Whilst cutting a cold rivet, a fragment, about one-fourth 
of an inch in size, flew off and struck the eye. On ex- 
amination, the lower half of the anterior chamber was 
seen to be occupied by , a clot of blood. The eye was 
red ; but there was no abrasion of the cornea, or wound of 
the conjunctiva. The upper border of the pupil could be 
seen, but the lower half of it was concealed by the blood. 
He was ordered fifteen grains of purgative powder at bed- 

B 
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time ; and to apply a fold of linen, wet with the belladoniift 
lotion, over the eye. 

June 80. — The blood was nearly absorbed. The pupil 
could be seen widely and evenly dilated. There was no 
pain in the eye. He was ordered to continue the lotion. 

July 4. — The blood was now absorbed, and the eye free 
from all pain. No detachment of the iris from its ciliary 
border conld be seen. 

It is probable, in this case, that the haemorrhage was 
caused by the rupture of some small vessels near the greater 
circumference of the iris, but that there was no absolute 
separation or coredialysis. 

The man ceased his attendance as an out-patient, hav- 
ing fully recovered the use of his eye. 

Case LL — Hcemorrhage into the anterior chambeTy follow^ 

ing a blow on the eye, 

William N., aet. 34, a shipwright, came to the Hospital 
on January 18, 1864. He stated that on the previous 
evening, whilst striking a rivet, a fragment of the size of 
a pea flew off and struck the eye. 

State on admission, — ^At the lower and inner margin of 
the cornea there was a small jagged abrasion ; and cor- 
responding with it was a small clot of blood lying at the 
bottom of the anterior chamber, and resting against 
the iris, but not of sufiScient size to reach the pupil. 
The upper half of the pupil acted well and rapidly ; but 
the lower half was quite stationary, and unacted on by the 
stimulus of light. The sight was slightly dim. He was 
ordered two leeches to the temple, and a belladonna lotion 
to the eye. 

Jan. 22. — ^All the blood was absorbed. The eye was 
quiet and free from pain. 
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Jan. 25. — The eye was now well, and the patient was 
discharged. 

In this patient, the haemorrhage probably took place 
from a rupture of one or more of the vessels of the iris at 
its ciliary circumference. The temporary paralysis of the 
lower portion of the iris was due either to the pressure of 
the blood-clot, or to some contusion of the ciliary nerves 
which supply its inferior border. 



Deep or Posterior Traumatic Hemorrhage, as it is 
commonly called to distinguish it from the hsemorrliage of 
the more superficial structures into the part of the eye 
anterior to the lens, may occur — 

1. Between the choroid and retina; 

2. Between the choroid and sclerotic. 

3. Hsemorrhage may take place into the vitreous humour. 
In the first the retina is separated by the clot from the 

choroid ; whilst in the second the choroid is detached from 
the sclerotic. Both forms may, however, be present in 
the same eye, when the haemorrhage is caused by great 
violence. 

In considering the first two forms of haemorrhage, it is a 
fact of pathological interest to notice, that, though both 
may and often do occur together in the same eye after a 
severe injury, yet there are special circumstances which 
may cause the one kind of haemorrhage to predominate 
over the other, and even the one to take place independ- 
ently of the other. It must, however, be remembered 
that, in many cases of rupture of the globe, in which pos- 
terior haemorrhage almost invariably occurs, the primary 
injury is so severe that all the vascular tissues of the eye 
are included in it, and haemorrhage from each at once 
ensues. 

R 2 
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« 

1. H^MOEEHAGB BETWEEN THE ChOEOID AND ReTINA. 

This may take place either with or withmit rupture of the 
external tunics of the eye. It is generally caused by blows 
with the fist or from some large foreign body, or by 
striking the eye in a fall against a projecting object. The 
effusion of blood may be limited to a small clot, or it may 
be so extensive as at once to entirely destroy the eye for 
all visual purposes. The severity of the injury is very 
greatly increased when it is accompanied with a rupture 
of the sclerotic or cornea. 

When posterior haemorrhage is due to a blow on a 
previously healthy eye, the external coats of the eye not hav- 
ing been ruptured, I have generally found that the principal 
haemorrhage is between the choroid and retina. The blood 
has been effused from the anterior surface of the choroid, 
and has caused a separation of the retina from it, in some 
cases only partially, in others to its entire extent, from the 
entrance of the optic nerve as far forwards as the ora 
serrata. In the severe cases there may be some haemor- 
rhage between the choroid and sclerotic, and small scat- 
tered clots may be seen ; but, as a rule, this is not its chief 
seat, for the principal effusion is between the choroid and 
the retina. In occasional cases instead of the retina being 
much detached from the choroid when haemorrhage takes 
place between these structures, the blood bursts through 
the retina, and, if only small in quantity, forms a clot 
whicl^ will be often seen lying on the retina ; or, if the 
bleeding be more extensive, it may force its way through 
the hyaloid, and become extravasated into the vitreous 
humour. 

In cases where the posterior haemorrhage is associated 
with rupture of the external coats of the eye, we seldom, if 
ever, find that the bleeding has been limited to between the 
choroid and retina, but that it has taken place to a greater 
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or less extent fipom different points of all the vascnlar 
tissues of the eye which have been involved in the injury. 
As there is usually an escape of some vitreous at the time of 
the accident, it is an interesting question to decide whether 
the haemorrhage so frequently met with between the choroid 
and retina is due to a direct rupture of the choroidal vessels 
from the blow ; or whether a primary separation of the 
retina firom the choroid may have been occasioned by the 
sudden loss of vitreous, and the haemorrhage is consequent 
on, but secondary to this detachment? I believe that, in 
nearly every case, it will be found that the haemorrhage is . 
due solely to a direct rupture of the choroidal vessels, and 
that the separation of the retina is brought about by the 
blood being poured out between it and the choroid. 

In examining carefully into the history of these cases, 
we find that although, in many of the eyes which had been 
ruptured, the lens and a certain amount of vitreous had 
escaped through the wound, yet that the loss of vitreous 
was small at the time of the accident, and certainly not 
sufficient in a healthy eye to produce a detachment of the 
retina. In some of the cases of ruptured eyes which have 
come under my care, I am sure that the great bulk of the 
vitreous which had been lost did not escape it the time 
of the infliction of the injury, but had drained away after- 
wards from the pressure of the increasing blood-clot behind 
the retina squeezing it out of the eye as it occupied itself 
the vitreous space. 

The following case is an example of a limited haemor- 
rhage between the choroid and retina. The structure of 
the retina had been torn through ; and the remains of, and 
the site occupied by, the blood-clot were still easily seen 
by the ophthalmoscope ten months after the receipt of the 
injury. 
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Case LIL — Blow on the eye ten mcmihs prevtoudy — 
Limited hemorrhage between the choroid and retina — Reni 
of the retina immediately in front of the clot. 

Wm. IL, aet. 39, a sailor, came to the- Hospital from Sun- 
derlandon July 1 2, 1 865. He stated that, ten months ago, he 
had received an injniy to the right eje. One day, whilst on 
board ship, his foot slipped, and in his fidl he stnick the 
right eye against one of the stanchions of the ship. The 
eye had now recovered from the injury, but his sight was 
very much impaired. In the immediate axis of vision he 
was blind ; but by turning the eye either way, so as to look 
laterally, he was able to read letters of No. 16 of Jaeger. 
When he looked straight at an object, he was unable to see 
it ; but he could discern bodies on either side of it. 

On examination with the ophthalmoscope, the cause of his 
defect of sight was manifest. In the immediate neighbour- 
hood of the yellow spot, and almost in the axis of vision, 
there was seen a small rent in the retina, the edges of which 
could be distinctly made out ; and lying upon what now 
represented the choroid in this site was a black deposit, 
evidently either the remains of a blood-clot with some 
pigment, or else a deposition of pigment, which had taken 
place either during or since the absorption of the clot. 

In many instances, where haemorrhage between the 
choroid and retina has followed as the result of an accident, 
and the structures in the front of the eye are still clear, 
and not masked by any anterior bleeding, a diagnosis of 
the extent of the injury and of the seat of the haemorrhage 
may be made with the ophthalmoscope. The red clot may 
be seen at the fundus of the eye, bulging forward the 
retina ; and oftentimes a careful examination will detect 
the retinal vessels running over its surface. The following 
ease is an illustration. 
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Case LIII. — Limited hcsmorrhage between the choroid amd 
retina^ from a blow with a piece of a rivet ; the blood-clot 
being clearly seen by the ophthalmoscope a few hov/rs after 
the accident, 

James B., a boiler-maker, came to the Hospital on 
September 9, 1865, on account of an injury he had that 
morning received to the right eye. Whilst engaged in 
striking a bolt, a piece ef iron flew off and struck his right 
eye. On the nasal side of the cornea there was consider- 
able ecchymosis of the conjunctiva. The pupil was 
slightly more dilated than that in the other eye, but, 
within a limited range, acted sharply. A portion of the 
field of vision on the outer side was quite destroyed. 
The anterior chamber and the humours of the eye were 
clear. 

Examined with the ophthalmoscope, a blood-clot was 
seen at the upper and inner part of the eye, behind the 
lens, and bulging into the vitreous body. Another smaUer 
clot was also seen on the same side, but nearer the fundus 
of the eye. The luemorrhage was probably between the 
choroid and the retina, bulging the retina forwards. The 
outline of the clots was evenly defined. 

This man continued for nearly five weeks under treat- 
ment. When last seen, the ecchymosis of the conjunctiva 
had quite disappeared, and all the blood within the eye 
had been absorbed ; but the sight had in no way improved. 
There was a detachment of the retina on the inner side ; 
and the outer part of the field of vision was quite 
destroyed. 

From the £requent opportunities I have had of examining 
eyes which had been removed on account of their complete 
loss fi*om deep intra-ocular haemorrhage, and in many cases 
accompanied with more or less extensive rupture of their 
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external coats, I am satisfied tliat though the seat and 
extent of the haemorrhage are greatly determined bj the 
nature of the injury, yet they are also much influenced by 
the soundness of the eye at the time of its infliction. 

The following very interesting case of traumatic hsemor- 
rhage occurring first between the choroid and retina, and 
afterwards between the choroid and sclerotic in the same 
eye, but at different times and under different circum- 
stances, is an example of what I have just stated. 

The eye, at the time of the original injury, was healthy ; 
and haemorrhage undoubtedly occurred between the choroid 
and the retina &om a direct rupture of the anterior choroidal 
vessels. Nine months after the injury the patient came 
under my care. The eye was then quite blind, and exces- 
sively painful, and there was a large ciliary staphyloma. I 
excised the eye ; and, during the operaticm, the staphylo- 
matous portion either gave way or was accidentally pricked 
by the scissors, when some fluid vitreous at once escaped. 
On examining the eye afterwards, an old blood-clot was 
seen between the choroid and retina ; but recent haemor- 
rhage had taken place during the operation between the 
choroid and sclerotic, caused by the sudden withdravral of 
vitreous from an eye in an unsound state. 

Case LIY. — Susannah W., aet. 40, was admitted into 
the Hospital on May 22, 1865. She stated that, at the 
beginning of last September, she accidentally ran in the 
dark against the door, striking, she thought, the left 
temple, and inflicting a wound close to the outer edge of 
the orbit. For the first two months after the injury 
she did not appear to have had very much pain. Since 
last January she had suffered from pain in that eye, and 
during the last three months it had at times been very 
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intense. It was on acconnt of the pain that she came to 
the Hospital, as the eye was quite blind. 

State on admission. — The shape of the eye was altered in 
form. Along the upper portion of the ciliary region, behind 
the upper margin of the cornea, but in front of the insertion 
of the superior rectus muscle, was a large staphylomatous 
bulge, which had to the touch a sense of solidity. It ex- 
tended laterally almost as far as the upper edge of the 
insertions of the external and internal recti muscles. The 
eye was quite blind ; and the bulging, she said, was rapidly 
increasing. I recommended the removal of the eye ; and 
she at once consented, on account of the great pain from 
which she was then suffering. During the operation the 
staphylomatous portion of the eye was either pricked by 
the point of the scissors, or from some other accidental 
cause it gave way, and a portion of the semifluid vitreous 
escaped. 

On making a section of the eye after its removal, the 
great bulging of the upper part of the ciliary region was 
seen to be entirely due to a deposition of lymph, nearly 
three-eighths of an inch in depth, at the most prominent 
part. It appeared as if the sclerotic had been ruptured, 
but perhaps not throughout the entire thickness of its 
structure ; and that the film of tissue which had held 
externally its edges together had yielded before the pressure 
from within, and become staphylomatous; but that, as 
it bulged, lymph had been effused, which increased in 
quantity as the staphyloma increased in size. The retina 
was seen detached from the choroid throughout its en- 
tire extent by the remains of an old bloodTclot ; and the 
choroid was completely separated from the sclerotic by 
fluid blood, evidently recently effused. It was clear that 
the haemorrhage between the choroid and sclerotic had 
taken place during the operation, and was consequent on 
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the giving way of the staphy lomatons bulge, and the sadden 
escape of Titreons in an unhealthy eye. The Titreons 
which remained was semiflmd. 

2. Hemorrhage between the Choroid akd Sclerotic. 
— ^This formof tratmiatic hsemorrhage, when itoccurs singly 
— that is to say, uncomplicated with hsemorrhage in any 
other part of the eye — ^is most commonly produced by an 
escape of the lens and a sudden loss of vitreous through 
a wound in an unhealthy eye; thus withdrawing unex> 
pectedly the support which the choroid and retina had 
deiived from these structures when, in their entirety, they 
occupied their normal position within the eye. 

In a normal and healthy eye^ the lens and a large amount 
of vitreous humour may be lost through a wound of its 
external coats, without exerting any veiy un&vourable 
influence on the retina or the choroidal vessels. We wit- 
ness occasionally this fact in the operation for the extrac- 
tion of cataract, when, either through some fault on the 
pari of the patient in not properly restraining his emotions, 
or some accidental circumstance in connection with the 
operation, an escape of vitreous follows the removal of the 
lens ; yet, notwithstanding this, a good and permanently 
useful eye results. 

In a perfectly healthy eye, the vitreous is thick and 
tenacious ; its viscidity being, as Mr. Bowman has shown, 
most conspicuous in its outer or circumferential part, 
where, the hyaloid only intervening, it is in contact with 
the retina ; whilst its inner portion, towards the centre of 
the globe, is of a thinner consistence. When a small 
quantity of vitreous in such an eye is lost, the anterior 
segment of the globe only is much affected by it ; and the 
cornea and adjoining sclerotic, being rendered flaccid, fidl 
inwards, whilst the posterior curve of the eye is but little 
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altered in shape. If a greater quantity of vitreous be lost, 
the more fluid portion, or that towards the centre of the 
eye, will escape before the more viscid outer part is inter- 
fered with, A thick coating of healthy vitreous will, 
therefore, still be in contact with the retina, to main- 
tain it in situ'f so that, even if sufficient vitreous has 
escaped to cause a temporary folding in of the sclerotic 
posteriorly, yet no detachment of the retina from the 
choroid, or choroid fi^m the sclerotic, will follow ; for the 
choroidal vessels will still receive support adequate to 
prevent their undue distension, until the place of the lost 
vitreous is supplied with aqueous humour, and the shape 
of the eye restored. 

In an unsound eye, traumatic haemorrhage between the 
choroid and sclerotic is very liable to occur. From chronic 
disease, and the repeated increased vascularity of the eye 
consequent on it, the choroidal vessels have lost more or 
less of their proper tone ; and their walls, either weakened 
by recurrent distension, or from some deprivation of the 
nervous influence of the sympathetic filaments which 
preside over them, become easily, and on the slightest 
irritation unduly injected. In such eyes, the loss of the 
lens, or of a portion of the vitreous, by diminishing the 
pressure on the choroidal vessels counter to the force of 
the impulse of the blood within them, will ii^duce a sudden 
distension and yielding of their coats, which frequently 
ends in rupture, and haemorrhage ensues between the 
choroid and sclerotic. 

An increased or glaucomatous tension of the globe is 
the most frequent predisposing cause of this form of 
haemorrhage, and varying in intensity, is frequently as- 
sociated with chronic disease of the eye. It is not then a 
primary affection, but is secondary to some preexisting 
disease, and is often the precursor of a later and even 
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more unfavourable condition — that of a softening, or 
minus tension of the globe. If such an eye, with its 
tension above the normal range, from whatever cause it 
may have been produced, receive a wound, and a loss of 
the lens or vitreous follow, haemorrhage between the 
choroid and sclerotic is almost certain to ensue ; the abneady 
distended choroidal vessels are incapable of much further 
distension, and, on the withdrawal of a portion of their an- 
terior support, yield before the pressure of the blood within 
them, and give way. 

It is this form of hsemorrhage which occasionally occurs 

» 

after an operation for the removal of a cataractous lens 
from an unsound eye ; indeed, it is almost certain to happen, 
if there be an increased or glaucomatous tension of the 
eye at the time of operating. In such cases, the haemor- 
rhage takes place from the posterior surfia^^e of the choroid, 
detaching, sometimes partially, but generally completely, 
the choroid from the sclerotic, and, forming a large blood- 
clot, pushes in front of it the choroid and retina, and ex- 
trudes more or less of the vitreous from the eye. As before 
mentioned, the credit of first drawing attention to the £Eict 
that the posterior haemorrhage which sometimes occurs 
after the operation of extraction of cataract is between the 
choroid and sclerotic, is due to Mr. Hulke, who first de- 
scribed it in the report of a dissection he had made of an 
eye removed by Mr. Bowman on account of this acci- 
dent ; and it has since been confirmed by Bowman, White 
Cooper, and others. One peculiarity of this form of 
hamorrhage is the excessive pain which accompanies it. 
The separation of the choroid from the sclerotic by the clot 
causes a dragging on the ciliary nerves, and induces the 
most acute and apparently almost intolerable suffering, 
accompanied often by a feeling of nausea and fEiintness. 
The severity of the pain appears to continue whilst the de- 
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tachment of the choroid from the sclerotic is going on ; 
but the pressure of the blood-clot on the ciliary nerves 
causes a continuance of the suffering, though much less in 
degree, for some time afterwards. If it happen after the 
extraction of cataract, it may follow immediately the escape 
of the lens, or in some cases it may be delayed for some 
hours, or occasionally even for two or three days. In two 
ckses under my own care, in which it followed the extrac- 
tion of cataract in unsound eyes, the haemorrhage ensued 
very shortly after the escape of the lens. In each it was 
accompanied with violent and sudden pain ; the cry of the 
patient being the first indication that all was not right. 

In the first case, the operation was concluded, and the 
eyelids closed, and I was about to leave the room, when 
the nurse called me back on account of the sudden and 
violent pain the patient experienced. On undoing the eye, 
I found the vitreous and a quantity of blood welling from 
the globe. The pain was very severe. Active inflamma- 
tion followed, and the eye suppurated. 

In the second case, the haemorrhage followed the extrac- 
tion of an opaque lens, which had been dislocated two years 
previously into the anterior chamber. It is recorded as 
Case XXXVm., p. 190, under the heading of " Dislocation 
of the Lens into the Anterior Chamber." I had removed the 
opaque lens by an upper section ; its escape from the eye 
was followed by some fluid vitreous ; and, in a few minutes 
afterwards, the man, who had borne the operation vrithout 
uttering a word, cried out in the excess of his pain, " that 
it was unendurable ; it felt as if his eye was being torn 
fr^m his head." 

In the museum of the Boyal London Ophthalmic Hos- 
pital there is a preparation of a staphylomatous eye. No. 
A 29, which had been ruptured by a blow, and afterwards 
excised by Mr. Streatfeild, in which very extensive hsemor- 
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rhage had taken place between the choroid and sclerotic. 
The blood-clot occupies the whole yitreons space, carrying 
in front of it the choroid and retina as far forwards as the 
iris. The case is specially interesting,^ as illustrating the 
influence whi(^ the condition of the eye at the time of 
the injury exercises over the seat of the haemorrhage. The 
eye in this patient, previous to th^ blow which ruptured 
it, was a damaged one, and had suffered from repeated in- 
juries, first from a wound with an arrow sixteen years ago, 
and since then from a succession of blows on it, inflicted 
at different times by his opponents whilst he was engageiJ 
with them in the active discharge of his duties as prize- 
fighter. The eye had become staphylomatous and deprived 
of sight ; and, although it is not stated in his case, yet we 
may fairly conclude that the vitreous was fluid ; and it is 
also very probable that the tension of the eye at the time 
of the injury was greater than normal. The last blow he 
received ruptured the eye. The vitreous and the lens also 
(if there were one) escaped through the wound ; and the 
chief haemorrhage which followed was between the choroid 
and sclerotic. The history of the case, taken from the 
Hospital Note-book, is as follows. 

Case LV. — " J. W., set. 30, was admitted into the Hos- 
pital, imder Mr. Streatfeild, on Feb. 22, 1858. Sixteen 
years ago his left eye was wounded by an arrow, and its 
power of vision reduced to a mere perception of objects. 
During the last ten years he had received repeated blows 
on this eye. Two years ago he had a severe blow on the 
left temple, afber which the globe began to enlarge. Ten 
days since he received another blow, which ruptured the 
staphylomatous portion of the globe. 

" State on admission. — ^The right eye was normal. The 
left eye — No perception of light ; tension = T 1 ; cornea 
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transparent; anterior chamber almost full of blood. A 
bluisb red substance beneath the conjunctiva, near the 
lower corneal edge, made the globe appear irregular and 
large. Mr. Streatfeild excised the eye ; and, on opening 
the conjunctiva, coagulated blood escaped. 

" Examination of the eye after excision. — The blood which 
was seen when the conjunctiva was divided in the opera- 
tion for the removal of the eye was due to a rupture in 
the staphylomatous portion of the sclerotic, and had accu- 
mulated beneath that membrane. The globe was then 
divided vertically. The sclerotic was found to be thinned 
throughout its entire extent. The rupture was in the 
staphylomatous portion ; in the ciliary region at the lower 
and outer part of the eye. The whole cavity of the globe 
was fiUed with dark red coagulated blood. The choroid 
and retina were detached and pushed forwards to the 
posterior surface of the iris. The coagulated blood was 
easily detached from the outer surface of the choroid from 
which the bleeding appears to have originated. No lens 
or vitreous could be found." 

The kind of injury to which the eye is subjected will, 
however, often determine the chief seat of the haemorrhage, 
irrespective of the soundness or unsoundness of the eye at 
the time of the accident. One of the severe classes of in- 
juries to which men who, work at iron shipbuilding are 
exposed will illustrate this fact. The eye is sometimes 
literally ripped open by a fragment or a large piece of 
metal. One extremity of it if it be large, or the whole of it 
if it be small, strikes the eye in its rapid flight, enters it, and 
cuts its way out again, drawing with it the iris, lens, and 
a portion of the choroid — in fact, all the textures with 
which it comes in contact. In such cases, as all the tissues 
within the eye suffer a direct injury, the haemorrhage is 
probably from all of them ; or, as the choroid may be ab- 
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solntely stripped from the Bclerotic, the chief hEemorrhage 
may be between these structureB. The following is an 
example of this severe form of injury. la this patient it 
■was foond, after the eye was removed, that the chief 
hcemorrhage was between the choroid and sclerotic. 

Case LVI. — Extensive rupture of the globe from a blow 
with a large piece of iron — Extrusion of the lent, a portion 
of the vitreous, two-thirds of the iris, and a portion of the 
choroid. 

John M., set. 24, works at iron shipbmlding at MiU- 
waU. He was brought to tiie Hospital on the morning of 
June 9, 1865, having, about two hours previously, met 
with a severe injury to the right eye. At the time of the 



accident he was engaged in bringing together two iron 
plates with a pin and cotter ; and, having struck the cotter 
with a hammer, from some casnaltj it flew out vrith great 
rapidity, and in its flight came in contact with the right eye. 
State on admission. — There was a rent in the sclerotic, 
about three-quarters of an inch in length, running along 
the lower border of the cornea, fig. 60. One extremity of 
the steel cotter appeared to have entered the eye, passing 
through the sclerotic near the lower mai^^ of the cornea, 
on its nasal side ; and to have cut its way out again, in- 
flicting a wound along t-he lower margin of the cornea, 
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about three-quarters of an ineli in extent. In its exit, it 
had dragged with it the lens, two-thirds of the iris, and a 
portion of the choroid, all of which were entangled in, and 
protruding from, the wound. A large quantity of the 
vitreous must have escaped at the same time ; for the eye 
was shrunken to at least one-third of its normal size, and 
its tension was diminished to — T 2. 

As the eye was completely lost, with the conseiit of the 
man I at once removed it. On making a section of it, 
the following state was found. Nearly all the vitreous 
had escaped through the wound, but a little was still left 
clinging to the remains of the lens and ciliary processes. 
The whole vitreous space was filled with a coagulum of 
blood, which had pushed in front of it the choroid and re- 
tina. The chief haemorrhage had thus taken place between 
the choroid and sclerotic ; but there had been also some 
bleeding from the anterior surface of the iris and ciliary 
processes, though this was slight, compared to the pos- 
terior hemorrhage. 

The man was able to leave the Hospital at the end of the 
week. 

8. Hjbmoeehage into the Vitreous. — This may take 
place in three ways. 1 . Prom rupture of some of the vessels 
of the ciliary processes ; 2. From choroidal haemorrhage ; 
the blood breaking through the delicate structure of the 
retina and becoming extravasated into the vitreous ; 3. It 
may ensue from the rupture of a retinal vessel, but this 
is rare. 

We have found that blood effiised into the aqueous is 
rapidly absorbed : this is not the case with blood in the 
vitreous. It may remain for months, or even in some ex- 
ceptional cases for years, without being absorbed, and with 
little or no change in it taking place ; although it frequently 

s 
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happens that, if BmaU in quantity, absorption of it after a 
few months will ensue. It is always, therefore, a very 
serious result of an injury to find that there has been 
haemorrhage into the yitreous. If the amount effused be 
small, although the absorption of it is, as a rule, very slow, 
yet after a few weeks or months it becomes altered in 
character; it loses its colouring matter, and the clot shrinks ; 
and it is seen, with the aid of ophthalmoscopic light, as a 
small dark mass, or as filamentous shreddy particles in the 
yitreous, and in this condition it may remain for years. 
When the quantity effused is large, loss of tlie eye is 
almost certain to follow ; not necessarily an immediate 
loss, but the chronic secondary changes which a^ the 
result of it only end in the destruction of all yisual 
power. To allow the blood to be extravasated into the 
vitreous, the hyaloid has to be ruptured; and wherever 
the blood forces its way, it breaks down the texture of the 
vitreous. If, therefore, a large extent of the vitreous 
space be occupied by blood, the whole of that body as a 
consequence suffers. From impairment of its nutrition, 
it atrophies, loses its consistence, and becomes fluid. In 
these large effusions of blood, although the clot may 
remain for a few weeks or months unabsorbed, yet, 
with the changes which take place in the vitreous, it is 
slowly disposed of. As the vitreous becomes fluid, the 
clot softens and is gradually dissolved ; but it stains the 
whole of the fluid which occupies the vitreous space to a 
yellow or brownish-yellow tinge, which colour may last for 
years. The mischief, however, does not end here ; for, as 
the vitreous becomes fluid, it diminishes in bulk ; and the 
retina, losing the support which it had received from the 
healthy vitreous, falls forward and becomes detached. 
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Case LVII. — Wound in the sclerotic close to the margin of 
the cornea, from a fragment of iron detached from a rivet — 
Large prolapse of the iris — Hcem^orrhage into the anterior 
chambeTy and into the vitreov^, from injury to the ciliary 
processes — Excision of the eye three months after the 
a^ccident. 

William B., set. 53, a boiler-maker, came to the Hospital 
on September 26, 1864, suffering fix)m an injury he had 
received the day previously. Whilst cutting a cold rivet, 
a sharp-edged fragment of it flew off and struck the left 
eye, inflicting a wound in the sclerotic nearly a quarter of 
an inch in length, close to the lower and outer margin of 
the cornea. 

State on admission. — The anterior chamber was full of 
blood, so as to prevent any of the deeper parts being seen. 
Through the wound above indicated there was an exten- 
sive prolapse of the iris, which was jagged and torn. It 
was also probable that vitreous had been lost. The pro- 
truded lacerated portion of iris was removed with a pair of 
scissors ; a cotton-wool compress was applied to the eye, 
and two leeches to the temple, to be repeated if necessary ; 
and a belladonna lotion was ordered to bathe the eye with 
three or four times a day. 

Septernber 30. — ^A large part of the blood in the anterior 
chamber had been absorbed ; and it was now evident that 
nearly the whole of the lens had escaped through the 
wound, and that there had been extensive haemorrhage into 
the vitreous. A small quantity of opaque lenticuliir matter 
still remained ; but, behind this, a large clot of blood could 
be seen in the anterior part of the vitreous space, immedi- 
ately behind the ciliary processes from which the hemor- 
rhage had probably ensued. The eye was much inflamed 
and very painfril, and there was chemosis of the conjunc- 

I 2 
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tiva. The leeches to the temple were repeated. From-this 
date all active inflammation gradoallj subsided; and in 
about six weeks he was able to leave the Hospital. ATI 
sight was lost. The blood in the anterior chamber was 
completely absorbed; but the clot in the vitreous still 
remained, though diminished in size. 

In January of 1865 he was re-admitted into the Hospital^ 
as the lost eye had become inflamed and was giving him 
pain. It was quite blind, very soft, and shrinking ; being 
already smaller than the sound eye. The blood in the 
vitreous had quite disappeared, and the retina was detached. 
Under these circumstances I advised him to have the eye 

m 

removed; and he having consented, I excised it. On 
making a section of it, the following was the condition. 
The lower and outer third of the iris was gone. There 
was no lens; but an opaque film remained, which was 
united to the posterior surface of the iris. There was no 
vitreous. The retina was entirely detached and coarcted, 
fastened posteriorly around the optic nerve, and anteriorly 
adherent to the back of the iris. The space between the 
retina and choroid was filled with a yellow serous fluid. 
The choroid was in 9itu throughout, and in contact with 
the sclerotic except at several points where small ecchy- 
moses separated them. 

In this patient, it is probable that, in addition to the 
extensive hflemorrhage into the vitreous from, the ciliary 
processes, there was also some hsemorrhage between the 
choroid and retina ; but the blood in the anterior part of 
the eye prevented the fundus fix)m being seen. The felling 
forward and complete detachment of the retina is, however, 
a result which is often met with after a portion of the 
vitreous has been lost through a wound of the eye, and the 
remainder of it has been broken down by an extravasation 
of blood within it. 
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Prognosis and treMmeiit of deep Intraocular Hcemorrhage, 
— After an mj urj to the eye which has produced intraocular 
haemorrhage, but without rupture of its external coats, it 
is often impossible, on first seeing the patient shortly after 
the accident, to say whether there has been any deep bleed- 
ing ; for if the anterior chamber is filled with blood, it hides 
from view the parts behind the lens, and time must be 
allowed for it to be absorbed before anypositive conclu- 
sions can be drawn as to the actual state of the eye. The 
prognosis of posterior haemorrhage is always unfavourable. 
It is only when the haemorrhage has been slight and 
limited to a small surface, that even a hope can be held 
out that a certain amount of useful sight will be retained. 
Occasionally it happens that as in Case LII. the efi^sion 
of blood between the choroid and retina has been small, 
and only a c^orresponding portion of the retina has been 
affected by it. If in such a case the patient progresses 
favourably, he will prpbably recover with some valuable 
sight, but he will not regain that which was destroyed by 
* the blood-clot : one blind spot in his field of vision will 
indicate the extent of retina which has been detached, and 
the loss the eye has sustained, though on either side 
of this he may be able to see with tolerable distinctness. 
Blood efi^ed into the vitreous, if small in quantity, may 
after a time be absorbed, and good sight be recovered, 
although the process is usually a slow one : even if this 
does not happen, in the course of a few months the clot 
may have become so altered in character and diminished 
in size that a considerable improvement in sight will have 
been gained. 

When there is extensive posterior intraocular haemor- 
rhage, the eye for all visual purposes is lost : no matter 
whether the blood is effused into the vitreous, or between 
the retina and choroid, or the choroid and sclerotic. If 



262 TREATMENT OF DEEP INTRAOCULAR flJBMORRHAGE. 

the e je does not suppurate (and as a rule it does not do so 
if the external coats are entire), it graduallj under treat- 
ment subsides into a quiet state, becomes soft, and some- 
what smaller than the other. Now although after severe 
deep hemorrhage the eye is lost so fiu* as seeing is con- 
cerned, still it is always an object to save it, if bj so doing- 
it will hot endanger the sound eye or prove unsightly to 
the patient. Iihmediately after the injury a leech or two 
may be applied to the temple with the hope of preyenting 
any undue inflammatory action ; and a fold of lint or 
linen dipped in cold or iced water should be placed over 
the eye, and wetted as often as it becomes dry and hot. 
Two or three drops of a solution of the Sulphate of 
Atropia, gr. j. ad Aquse ^ j., should be dropped into the 
eye twice a day. It will exert a sedative influence, and 
also act beneficially on the pupil if any active inflamma- 
tion comes on. Complete rest should be given to the 
sound eye by abstaining from all wgrk, and the exclusion 
of strong light from the room. There are no special 
applications or medicines which can be given with the 
view of favouring absorption of the blood which has been 
effused. The patient must be placed in the condition 
most favourable for his recovery in the manner just 
described, and time must be allowed for the frdl comple- 
tion of those natural reparative efforts which if unchecked 
offcen accomplish so much. 

When posterior haemorrhage is associated with rupture 
of the external coats of the eye, and all sight is lost, it 
will become a question whether it will not be better at 
once to excise the eye. 
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RUPTURE OP THE GLOBE. 
EUPTURE OP THE EyB THROUGH THE SOLEROTIO. — This 

is the most severe injorj whieli can happen to the eje. It 
either destroys the eye at once, or else so impairs it that 
it seldom sufficiently recoveris to be of much service. It 
is usually caused by blows on the eye with the fist, or with 
some blunt or semi-blunt instrument, or by the patient 
falling and striking his eye against some projecting object. 
The exact part at which the eye will burst depends partly 
on the situation of the point which receives the force of the 
blow ; still the locality in which the rupture takes place is 
so frequently the same that it must depend on more than 
mere accidental circumstances. 

The split in the sclerotic is almost invariably near the 
margin of the cornea, following somewhat the direction 
of its curvature, about one-sixteenth to one-eighth of 
an inch distant from it, and inuaediately anterior to the 
insertion of the recti muscles. The rent most commonly 
occurs in the horizontal diameter and upper region of the 
eye, in a line extending inwards fr^m between the margin 
of the cornea and the superior rectus. The next most fre- 
quent site is towards the inner side, between the cornea 
and the internal rectus. It is comparatively seldom that 
it occurs to the lower or outer side of the cornea. If the 
rent is either to the inner or the outer side of the cornea, 
the split is more or less vertical, thus following the curve 
of the cornea. 

In endeavouring to ascertain the reason why the rupture 
should so invariably take place between the insertion of 
the recti and the margin of the cornea, we must for a 
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moment refer to the anatomy of the eye, and at the same 
time notice the support which the neighbouring psurts 
afford it. 

On looking at the sclerotic we shall find that this coat 
is thickest posteriorly, and that it gradually becomes 
thinner as it advances forwards, until it is thinnest imme- 
diately behind the insertion of the recti, but that betiiv^een 
the insertion of the recti and the cornea it increases again 
in thickness. Now, the whole of the posterior, the 
strongest part of the sclerotic, derives a material support 
from the soft cushion of fat on which it rests, whilst its 
weakest portion is strengthened by the tendons of the recti 
muscles, so that the only part which may be regarded as 
completely exposed to the direct impulse of blows is be- 
tween the insertion of the recti and the cornea. 

There is, however, another reason which seems to account 
for rupture taking place so commonly in this situation. 

In blows on the eye, the prominent cornea, the segment 
of a smaller sphere than that which forms the rest of the 
eye, is usually sufficiently strong to maintain its own inte- 
grity ; but driven with force against the sclerotic, on which 
it is implanted, it acts almost like a wedge, and the part 
of that coat which is unsupported by the orbital £Ett, and 
unprotected by other tissues being superimposed, yields 
before its impulse and splits. When, however, the sclerotic 
is ruptured, as in Case LXII., by a large piece of metal, 
or indeed by any foreign body, striking it with great force 
in its rapid flight past the eye, the seat of the rupture will 
be the part struck, and the line of the rent will indicate 
the direction in which the body was driven. 

The cornea itself may be, and is frequently, ruptured by 
blows on the eye ; but the injury when confined to the 
cornea is usually less severe and the result less disastrous 
than in the cases we are now considering of rupture of the 
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eye through the sclerotic. A blow to rupture the sclerotic 
must be direct or nearly so, and inflicted with great force 
— whereas a side or glancing one will spUt the cornea. 

In rupture of the sclerotic, the injury is unfortunately 
not confined to the laceration only of this coat. The force 
which is required to produce it is so great that aU the 
tissues within the eye suffer more or less. A detachment 
of the iris to a greater or less extent from its ciliary border 
commonly occurs, and haemorrhage takes place into the 
anterior chamber. A portion of the iris may be prolapsed 
through the wound, or, in some cases, even the whole iris 
may be detached and shot out with the lens. The lens 
is usually dislocated. Most fi^quently it is jerked out 
through the wound, and escapes unnoticed. 

The ciUary processes are more or less injured, and blood 
is effused from them into the vitreous. The choroid 
is nearly always involved in the injury. Some of the 
vessels being ruptured, haemorrhage, generally from its 
anterior surface, ensues, the clot, according to its size, 
producing a displacement of a portion or the whole of 
the retina, and a corresponding bulging into the vitreous. 
OccasionaUy, either from a rent in the retina produced by 
the injury or from a breaking through of its substance by 
the haemorrhage from behind, blood clots are seen lying 
on its surface ; or if in such a case the haemorrhage con- 
tinues, the blood is eiiravasated into the vitreous, breaking 
down its substance, and ultimately causing its complete 
disorganisation. But in addition to this, small filmy clots 
of blood wiU be usually found between the choroid and the 
sclerotic, causing here and there small detachments of the 
one from the other. Vitreous humour may escape from 
the wound at the time of the injury, but unless the loss of 
it is very great, the detachment of the retina and the 
htemorrhage between it and the choroid cannot be consi- 
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dered as consequent on it. The displacement of the retina 
is in the very large majority of cases secondary to the 
choroidal hssmorrhage, and occasioned by it. 

Such is frequently the condition of an eye after it has 
been ruptured bya violent blow. All the different textures 
may not be implicated to the extent described, though it 
is very usual to find them all more or less involved after 
such a serious injury. Certain it is, that in the very lai^ 
majority of cases the eye is irreparably lost. 

Prognosis. — Our prognosis in cases of rupture of the eye 
through the sclerotic must always be very unfiivourable ; 
for if we regard the injury only with reference to the rent 
in the sclerotic, without ^ticipating any deeper destruc- 
tion of parts, we must notice that the wound is a contused 
and lacerated one — the most unfiivourable for primary 
union — and that it is in the ciliary region, the part of the 
eye worst suited for the reception of injuries. These fiu^ts 
alone would lead us to anticipate the loss of the eye ; but 
when we further consider the force required to produce 
such an injury, we are led to predict a bad result. 

There are, however, cases in which a certain amount of 
sight is retained after a rupture of the globe through 
the sclerotic. Under the heading " Ciliary Staphyloma " 
in Case XIX. the globe was ruptured and the lens dis- 
located out of the eye beneath the conjunctiva, yet the 
patient recovered with sufficient sight to be able to read 
with a 3-inch convex glass 20 of Jaeger's test types. 
Again, under the heading of ^^ Dislocation of the Lens 
beneath the Conjunctiva" in Case XLI. the globe was 
ruptured through the sclerotic, and the lens also was dis- 
located beneath the conjunctiva ; but sixteen days afber the 
accident the patient was found to have a good field of 
vision and was able to coimt fingers in all directions. 

treatment. — When a patient with a rupture of the globe 



RUPTURE OP EYE THROUGH THE SCLEROTIC. 267 

through the sclerotic first presents himself for treatment, 
the eye is generally somewhat in the following condition : 
— A rent is seen in the sclerotic in the locality already in- 
dicated. A portion of iris may or may not be prolapsed 
through the wound. The cornea is probably entire, and 
the tension of the eye is —T 2 or 3. On looking into the 
eye, the anterior chamber is probably seen filled by a coa- 
gulum of blood. The extent of damage the deeper tissues 
haye undergone can be only surmised. Two or three 
leeches should be applied to the temple of the injured side, 
and repeated in twelve or twenty-four hours if the eye is 
very painAil. Soothing applications afford the greatest 
relief, and a double fold of linen may be laid over the eye 
and kept wet with a belladonna lotion. The room in which 
the patient resides should be darkened. If the eye pro- 
gresses favourably, towards the end of the week the blood 
in the anterior chamber will have been sufficiently absorbed 
to allow of a more accurate examination being made. The 
patient, though imable to discern objects, ought now to 
have a fair perception of light : failing to possess this, a 
very unfavourable prognosis must be formed. If the blood 
in the anterior chamber at the end of the week remains 
unabsorbed, and no correct diagnosis of the injury can be 
made, let the patient continue the treatment, and examine 
the eye from day to day. If, however, after ten days or a 
fortnight's treatment, or perhaps even longer, the eye is 
fotmd to be irreparably destroyed for all purposes of vision, 
what is the best course to pursue 9 In such a case, even 
supposing the eye to progress favourably and to give rise 
to no untoward symptoms, the best we can hope for is, that 
when all active inflammation has subsided the globe will 
shrink, and shrink sufficiently to allow of the use of an 
artificial eye. This process, however, takes time, and at 
least from six weeks to three months' constant attention 
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win be required, daring which it will be a source of 
continual anxiety and yerj often of pain. 

Bat erea lost finom rapture of the sclerotic do not always 
progress in this quiet manner ; they frequently go on to 
suppuration, and a long, painful, and tedious process is 
entailed, occupying not less than six or eight weeks, and 
a still further period is necessary before the remnant of 
the globe has cicatrised, and the contraction of the stump 
is completed. The great danger, howerer, of a serere in- 
jury to one eye is the chance of the other becoming inrolved 
in a sympathetic ophthalmia, a danger always to be appre* 
hended as long as it continues in a state capable of acting 
as a source of irritation. My own feeling is, that when, 
after a careful examination, it has been accurately decided 
that the eye is lost, it is &r the safest and wisest plan to 
remove it ; a long period of certain anxiety is saved, for a 
man must be anxious who has lost one eye, and knows that 
the other is, as it were, in the balance ; all further suf- 
fering is thus put an end to, and the safety of the other eye 
is insured. Surely these three considerations must weigh 
well with a sensible man against the simple &ct that the 
stump of a lost eye is a good button upon which to hang 
an artificial one ; for though the deception in such cases is 
more complete than when the globe has been excised, it is 
in truth nothing more than balancing the worth of the 
seemly appearance of an artificial eye against the chance 
of losing a sound and a living one. 

Case LVJLU. — Rupture of the eye through the sclerotic in a 
line extending inwards from between the margin of the 
cornea and the superior rectus. 

Joseph F. came to the Ophthalmic Hospital on April 15, 
1 860, suffering from an injury he had received to the left 
eye seven days previously. He was employed unloading 
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ballast from railway tracks into a barge, and in striking 
a large piece of wood which he had laid across the rails, it 
flew up and struck the eye with great force. 

State on admission, — There was a rupture of the sclerotic 
in a line corresponding to the horizontal diameter of the 
cornea, between its upper maxgin and the superior rectus 
muscle. Through this wound the iris, a portion of the 
choroid and some lens matter were still bulging. The 
whole eye was sofbened and somewhat shrunken, acutely 
inflamed, and intensely painful. The interior, as far as 
could be seen, was filled with blood and inflammatory 
effiisions. He had no perception of light. The eye was 
quite destroyed; and to relieve his su£Perings and place 
the sound eye in safety, the injured one was excised. 

The man made a quick recovery. 

In the following two cases of rupture of the globe the 
patients recovered, but retained only sufficient sight to 
be able to distinguish shadows. The woodcuts well re- 
present the appearance of such eyes when they do not 
become staphylomatous. 

Case LIX. — Rupture of the globe through the sclerotic in 
the upper and inner region of the eye, between the margin of 
the cornea and the line of the insertion of the recti 
muscles. 

Joseph M., set. 36, was sent to the Ophthalmic Hospital 
October, 1866, on account of an injury he had received 
to the right eye. The poor fellow had already lost all 
sight of the left eye, from a blow on it six years ago, 
apparently rupturing the globe. It was now a soft eye ; 
its tension — T3. 

Three weeks since, he accidentally fell on the fender 
and struck iixe right eye. 

Present state. — There is a dark cicatrix in the upper and 
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inner region of the eye, as ahown in fig. 61, marking the 
extent of a rupture in the sclerotic. The upper half of 




the iria is wanting, having been carried away hy the lens, 
which was extruded through the rent in the sclerotic at 
the time of the injury. A clot of blood occupies the pupil, 
BO that the fundus cannot be lighted up for opththalmo- 
scopic examination. The tension of the globe is normal. 
The patient has only just perception of shadows. 

Care LX. — Rupture of the eye through the sclerotti: from a 
blow — C(mtraeted cicatrix of the wound. 

Charles C, set. 42, came as an ont-patient to the Ophthal- 
mic Hospital, September 7, 1866, for advice concerning an 
injury he had received to the left eye. Three weeks pre- 
viously he was struck on it a very violent blow by a 
drunken man. He says that he was immediately blinded, 
and since then he has only recovered sufficient sight ^to 
be able to distinguish light &om dark. 

The eye now presents the appearance seen in fig. 62. 
The upper half of the iris is wanting. In a line corre- 
sponding to the upper and outer border of the cornea, and 
between it and the insertion of the recti muscles, is a dark 
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irreguJar groove in the Bclerotie — the cicatrix of the 
rupture produced by the blow. The tension of the globe 




iB — Tl. Examined with the ophthalmoscope, no lena 
is seen : it had escaped through the rent in the sclerotic 
at the time of the injury. The large pupil is occupied by 
some filmy capsule and blood clot, which prevent the 
fundus of the eye from being seen. 

The next case is an illustration of sympathetic irritation 
of the Bound eye, coming on after a rupture of the globe, 
and relieved by the removal of the injured one. 

Case LXI. — Rupture of the eye through the sclerotic from a 
blow with a piece of iron — Escape of the lena and entire 
irie through the wound — Sympathetic irritati^M of the other 
eye. 

James L. was admitted as an in-patient of the Ophthal- 
mic Hospital on October 21, 1859, suffering from an injury 
he had received to the left eye a fortnight previously from 
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a blow on it with a large piece of iron. He aays that 
immediately after the accident he lost all sight. 

State on admission. — There was a rent in the sclerotic on 
the inner side of the cornea, between it and the internal 
rectus, in a line somewhat vertical, bnt corresponding to 
the curvature of the cornea. There was evidently pos- 
terior heemorrhage, and the eye was quite blind. Se 
complained that the sight of the right eye was dim, and 
that surrounding objects appeared indistinct. 

Under these circumstances Mr. Bowman excised the 
eye, and the man made a good recovery. On making an 
examination of the eye afterwards, it was ascertained that 
the lens and the entire iris had escaped through the 
wound. The vitreous was infiltrated with blood ; hemor- 
rhage had taken place between the choroid and retina, and 
portions of the choroid were detached by blood-clots 
from the sclerotic. 

In the following case, the rupture of the sclerotic was in 
the horizontal diameter of the eye, but below the lower 
margin of the cornea. It was occasioned by the direct 
impact of a large foreign body driven with great force 
against it. 

Case LXII. — Rv/ptwre of the globe in a line with the lower 
margin of the cornea — Protrusion of the whole iris — . 
Posterior hasmorrha^e — Excision. 

Fred. F., set. 34, a boiler-maker, was brought to the 
Hospital on March 28, 1865, having one hour previously 
met with a severe injury to the left eye. He says he was 
driving a steel cotter through a pin to fasten together two 
iron plates, when the cotter flew out, and struck the left eye. 

State on admission. — The globe collapsed more than one 
third. There was a wound nearly three-quarters of an 
inch in length in the horizontal diameter of the eye, 
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running along the lower margin of the cornea, entirely de- 
taching it from the sclerotic, and extending inwarda towards 
the caruncle for nearly a quarter of an inch through the 
ciliary region. Protruding from this wound, and hanging 
loosely, was the entire iris. The collapsed eye indicated 
that there had been great loss of yitreous. The anterior 
chamber was filled with blood. The eye was irreparably 
lost. This being the case, I strongly urged the man to 
have it removed, and having gained his consent, I at once 
excised it. 

On examining it afterwards, the following was the con- 
dition: — There was a large wound, as indicated above. 
The whole iris was prolapsed, having been torn from its 
ciliary attachment. The lens was also gone, and at least 
two-thirds of the vitreous had escaped. The anterior 
chamber was filled with blood. The retina was detached 
entirely, except at the optic nerve and ora serrata, and 
bulged forward by a large clot of blood between it and 
the choroid, which latter was in situ with the sclerotic. 

The following case is an example of a rupture of the 
globe through the comeo-sclerotic junction, caused by a 
sharp blow on the eye with a piece of wood. 

Case LXTTI. — Catherine S., set. 17, was admitted into 
the Ophthalmic Hospital on September 11, 1866, having 
about two hours previously met with the following acci- 
dent to the right eye. She was chopping some wood, 
when a large piece of it flew up and struck the eye with 
great force. 

On her admission, the eye presented the appearance 
which is seen in the woodcut. There was a wound along 
the upper and inner part of the comeo-sclerotic junction, 
through which was prolapsed about one-third of the iris, 

T 
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and a large portion of the choroid, together with lens 
matter and blood-clot. There was eridently extensive 
posterior haemorrhage. She had no perception of light. 

She waa ordered cold water dressing to the eye ; leeches 
to the temple; and to take Pil. Saponis c, Opio gr. v. every 
night if in pain. 




September 14. — The eye has continued very painful 
since her admission. The lids are now swollen and 
cedematous, and the conjunctiva of the globe chem<»ed. 
The eye is evidently on the verge of suppuration. With 
her consent I therefore excised the globe. On making a 
section of it afterwards, the whole vitreous space was 
found filled with a large blood-clot, and the retina 
throughout its entire extent was detached. 

The night after the operation she slept well, and without 
a bad symptom has made a rapid recovery. She was able 
to leave the Hospital on September 22, and attend as an 
out-patient. 

General Cmidwaiotis. — The results which may follow a 
rupture of the globe are : — 

1st. The eye may occasionally recover with a certain 
amount of sight, as in Cases XIX. and XLI. 

2nd. Although the eye has been destroyed for visual 
purposes, it may subside into a quiet stat«, and become 
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more or less shnmken and soft, with a healthy contracted 
cicatrix of the rent in the sclerotic, as in Cases LIX. 
and LX. 

3rd. The eye may recover from the primary inflamma- 
tion induced by the injury, but a staphylomatous bulging 
may occur in the immediate site of the rupture. This 
staphylomatous state may be present, and the eye may 
still have some sight, as in Case XIX. — " Ciliary Staphy- 
loma." 

4th. Sympathetic ophthalmia of the sound eye may be 
induced by the irritation of a ruptured globe, as in Case 
LXI. 

6th. The ruptured eye may suppurate. 

Excision of the Eye. — The present mode of removing 
an eye-ball is one of the greatest improvements in 
modem ophthalmic surgery. The credit of the opera- 
tion is due to OTerrall * and Bonnet,t who suggested it 
independently of each other and at about the same time ; 
to Stoeber J of Strasbourg, who first performed it in 
1841 ; and to Critchett, who first excised an eye after this 
method in London in 1851. It consists in removing the 
eye from the capsule of fascia in which it is enclosed with- 
out encroaching on the cellular tissue of the orbit. The 
tendons of the muscles and the optic nerve are divided 
close to the sclerotic, and the only vessels cut through are 
the ophthalmic artery and the smaller arterial branches 
just before they perforate the globe. No division of the 
external commissure of the lids is required ; but through a 
comparatively small opening in the conjunctiva, made by 
dividing it and the subjacent fascia around the cornea, the 
globe is enucleated. The risk of severe haemorrhage and 

* Dublin Journal of Medical Science, vol. xix. p. «355. 

t AnnalcB d*Oculifltique, tome vii. p. 30. Bruxelles, 1842. 

♦ Ibid. p. 31. 
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the chance of an extension of inflammation along the peri- 
orbital membrane are thaB avoided. The woimd soon 
cicatrizes, and forms a convenient bed od which to place 
an artificial eye. Ab all the ocular moscles have been left, 
they become drawn ti^ether and adherent to the cicatrix ; 
and acting in concert with those of the sound eye, they 
impart a degree of mobility to the artificial one which gives 
it a life-like appearance it would otherwise iail to possess. 
Operatiim. — The patient shonld lie on his back on a 
couch with his fece towards the light, and the eyelids be 
separated by the stop spring specolmn. With a pair of 
fine single-toothed dissecting forceps a fold of the conjunc- 
tiva and subjacent &scia is to be seized close to the cornea, 
Fio. 81. and divided with a pair of blunt-pointed Fio. 64. 
■-^ii^. scissors, curved on the flat, as in fig. 65. ' 

\\ Through this opening one blade of the 
scissors is now to be passed, whilst the 
other remains external to the eye, and 
then with a few clips, the coiguuctiva and 
fascia covering the globe are to be cut 
through in a circle around the cornea. 
An ordinary strabismus hook, fig. 64, is 
then to be introduced in turn beneath the . 
tendons of each of the recti muscles, 
which are to be divided with the scissors 
close to their insertions in the sclerotic. 

Having made certain that the recti muscles 
are completely divided, one finger of each hand 
shotdd press back the tissues on either side of 
the eye, so as to push the globe forwards and to 
partially dislocate it through the opening which was made 
in the coiguncttva at the commencement of the operation. 
By this simple manceuvre, the next step, the division of 
the optic nerve, is tacilitated. The cut end of the tendon 
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of either the internal or external rectus muscle should now 
be seized with the forceps, and the eye drawn over to one 
side, whilst thQ scissors with the blades shut and the curve 
towards the globe are passed backwards between it and 
the surrounding tissues. As they round the posterior 
curve of the eye, the blades should be opened, when, after 
gently urging them a little further onwards, the optic 
nerve will come within their graap, and by then closing 
them it will be cut through. The eye may now be lifted 
with the fingers forwards, and the oblique muscles or any 
other tissues which may be still adherent cut through 
with the scissors, and the operation will be completed. 

As the operator stands at the head of the patient, if he 
is not ambidextrous, the optic nerve of the right eye is most 
easily divided by first drawing the globe over to the nasal 
side and passing the scissors along the outer wall of the 
orbit ; whilst that of the hft eye is most easily accom- 
plished by rotating the globe outwards and introducing the 
scissors along the nasal side of the orbit. The right hand 
will thus be used for either eye to sever the nerve. With 
the division of the optic nerve there is usually a free flow 
of blood from the ophthalmic artery, but this as a rule soon 
stops ; no ligature will be required for any bleeding vessel ; 
the haemorrhage can be completely restrained by keeping 
the speculum between the lids, and squeezing a small 
stream of cold water into the orbit from a sponge held a 
few inches above the face. Whilst doing this the head of 
the patient should be tilted slightly to one side, and a large 
sponge placed by the side of it, to catch the water as it 
runs from the orbit, and thus prevent the bed and clothing 
of the patient from being wetted. When all the bleeding 
has ceased, the opening in the conjunctiva, through which 
the eye has been enucleated, may be closed by drawing it 
together by a fine thread passed through it at different 
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points and then tying it. It is a finish to the operation, 
and gives an appearance of neatness to it at the time. It 
is not, however, essential, as the parts are afterwards com- 
pletely drawn together by cicatrization. In the excision 
of inflamed eyes it is positively prejudicial, as it prevents 
the free escape of inflammatory exudations, and thus fa- 
vours orbital cellulitis. 

When the operation is completed, it is a wise precaution 
to leave the speculum between the lids, and after laying a 
fold of wet lint over the wound, to apply a small sponge as 
a pad, and fasten it firmly by a single turn of a roller. 
This may be removed at the end of an hour, when, if all 
oozing has ceased, the speculum should be taken away, 
the lids closed, and a fold of wet lint fastened over them 
by a light bandage. By taking care that all bleeding has 
ceased before the pressure on the wound is removed, much 
of the ecchymosis which frequently disfigures the patient 
for some time after the operation is prevented. 

Treatment after excision of the eye, — As a rule the patient 
recovers so rapidly from this operation that but littie after 
treatment is required. A fold of wet lint should be kept 
over the lids, and aU discharge from the wound carefriUy 
washed away from time to time with a littie warm water 
gentiy syringed into the orbit with a glass syringe. The 
wound usually cicatrizes in from three days to a week, but 
a slight muco-purulent discharge from the orbit often con- 
tinues for two or three weeks afterwards. This may be 
checked by a lotion of Aluminis gr. iv. ad yj. Aquse ^j., 
which should be used with a syringe three or four times 
daily. It frequently happens that on looking into the 
orbit the cause of the continuance of the discharge may 
be seen in a small fungoid granulation sprouting from the 
cicatrix of the conjunctiva. This should be removed by a 
single snip with a pair of curved scissors. 
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If, however, instead of progressing thus favourably, 
symptoms of orbital cellulitis should come on, warmth 
should be applied to the wound by frequent fomentations 
of hot water or decoction of poppy-heads, and afterwards 
by a linseed-meal poultice over the lids and brow. If the 
opening in the conjunctiva has been closed by a suture, it 
should be at once removed. It is good practice in such a 
case to make a free incision through the wound in the 
conjunctiva into the cellular tissue of the orbit, so as to 
give free vent to all inflammatory exudations as they are 
eftoed. By thus encouraging suppuration and favouring 
the exit of the pus, the urgent symptoms will probably be 
at once relieved. The bowels should be freely acted on by 
a purgative, and the patient should be kept very quiet 
in a darkened room. It is seldom that any tmtoward 
symptoms follow the operation of excision of the eye. 

After an eye has been removed, one of the first ques- 
tions asked by the patient is, when can he wear an artificial 
one ? In an ordinary case from six weeks to two months 
after the operation is the best time for commencing the 
use of a glass eye. I know that in many cases one is 
ordered for the patient at the expiration of a week or ten 
days : I have done so myself, but I have had occasion to 
regret it. Time should be allowed for complete cicatriza- 
tion to be effected^ and for all swelling and discharge to 
have subsided, before an artificial eye is introduced within 
the orbit. 

When a lost eye has been removed on accoimt of the 
sound one suffering from sympathetic ophthalmia, an arti- 
ficial one should not be allowed until all the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at least six months. 

One of the most frequent inconveniences produced by 
too soon wearing an artificial eye is a chronic conjunc- 
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tivitis with a muco-pumlent discharge, which is often 
Teiy troublesome to arrest. Another and a more serious 
annoyance is an inflammation of the conjimctiva and snb- 
macons tissue in the line on which the edge of the artificial 
eye rests, sometimes going on to ulceration. As the re- 
sult of this, cicatrices are often formed, which render the 
adjustment of another eye very difficult, and sometimes 
impossible. 

In fitting an artificial eye, a small one should be first 
worn for a few days ; and when the tissues within the orbit 
and the lids have accommodated themselyes to it, it may 
be exchanged for one of a larger size. In the anxiety of 
the patient to make his deception complete, he should be 
careful not to be tempted to wear an eye over which he 
cannot comfortably close his lids. A well-fitted artificial 
eye adds very much to the comfort of the patient by 
preventing a turning in of the eyelashes, and by affording 
a support to the lids. It should, however, be remembered 
that the surface of an artificial' eye is apt after some 
wear to become rough, and that then it will cause not 
only discomfort to the patient, but often serious injury 
to the conjunctiva of the lids. When this happens it 
should be at once laid aside. 

The following very excellent rules are given to the 
patients at the Boyal London Ophthalmic Hospital who 
have had the misfortune to lose an eye. 

Insteuotions for Pebsoxs wearing an Artificial 
Eye.-- It should be taken out every night and replaced in 
the morning. 

To TAKE THE Ete OUT. — The lower eyelid must be 
drawn downwards with the middle finger of the left hand, 
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and then with the right hand the end of a small bodkin 
must be put beneath the lower edge of the artificial eye, 
which must be raised gently forward over the lower eyelid, 
when it will readUy drop out; at this time care must be 
taken that the eye does not fall on the ground or other 
hard place, as it is very brittle and might easily be 
broken by a fall. 

To PUT THE Eye in. — Place the left hand flat upon the 
forehead^ with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eyebrow ; 
then, with the right hand, push the upper edge of the artifi- 
cial eye beneath the upper eyelid, which may now be allowed 
to drop upon the eye. The eye must now be supported 
with the middle fingers of the left hand whilst the lower 
eyelid is raised over its lower edge with the right hand. 

After it has been worn daily for six months the polished 
surface of the artificial eye becomes rough; when this 
happens, it should be replaced by a new one : unless this is 
done uneasiness and inflammation may result. 
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CHAPTEB Vm. 

GUNSHOT IKJU&IES OF THE BTB. 

• THE EFFECTS FBODUCED BT THM KZFLOSIOX OF OOTTOWDKR mUA THE ETB 
— SQl'IB ACCIDESTTS — IX>DGEMK2rr OF ORADTS OF POWDKB OX THE CORXBA 
AXD WITHtN THE BTB — TRBATMBXT OF GITXPOWDBB IXJUBIBS — ACCtDKSTS 

FBOM CHKAP FEBCTSSIOX CAPS UfJTMlBa FBOX SMALL SHOT— FIBST : SPENT 

SHOT — SBOOXD : GLAXCIXO SHOTS — ^THIKD : PEXETBATIXO SHOTS— OUXSHOT 
UrJUBIBS OF THE ETB Cf MHJTAKT . PBACTICB — FIBST, FBOM SHOT ASH 

SHELL — 8BCONl>, FBOM THE EXPLOSIOX OF MAOATUCBS IXXTBIBS FBOM 

GBATEL AXD DUST THBOWX UP BT THE KXPLOSIOX OF SHELLS AXD MAGA- 
ZIXBS — TBEATXEXT OF 6UXSHOT IXJUBIBS. 

GuHFOWDEB. — The near explosion of gtmpowder may- 
affect the eye in four different ways : — 

1st. By the concnssion it produces when exploded in 
close contiguity to the eye. 

2nd. From the burning or scorching of the surface of 
the eye and the lining membrane of the lids. 

3rd. From depositing in the external tissues of the 
eye specks of unexploded powder. 

4th. From grams of powder bemg driyen vdth suffi- 
pient force to penetrate the globe. 

The most frequent accidents from gunpowder in civil 
practice occur from the explosion of fireworks, and the 
ignition of small trains or masses of powder by young 
people for amusement ; or in the firing of cakes of powder 
caUed "devils," made by moistening gunpowder with 
water, pressing it into a cone, and firing it by a light 
applied to some dry powder dropped into a small hole 
made in the apex. The effects of concussion and burning 
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from gunpowder are seen in some of the many accidents 
wliich happen yearly on or about the 6th of November, 
when lighted squibs are thoughtlessly thrown about, and 
often even held in close proximity to the eyes of passers- 

by. 

The concussion from the explosion of powder close to 
the eye is a very serious complication. It may light up a 
general ophthalmitis, which the mere bum or scorching of 
the surface of the eye would not necessarily produce. In 
one patient who came under my care a large coredialysis 
or detachment of the iris from its ciliary circumference, 
with haemorrhage into the anterior chamber, was the 
immediate result. The squib did not touch the eye, but 
burst within a few inches of it. The case is related at 
page 121, under the heading of Coredialysis. 

The following is one of the most severe squib injuries 
which has come under my notice. The scorching efiPects 
produced by gunpowder when exploded near the eye are 
here well shown. The entire surface of the eye and the 
conjunctiva of both the upper and the lower lids were 
severely burnt. They were whitened and dried as if they 
had been boiled; and the fragments of powder which 
were embedded in them gave the whole a mottled appear- 
ance. A large quantity of loose unexploded powder, made 
into a paste by the tears, was lying between the lids and 
the globe. 

Case LXTV. — Severe bum of the eye cmd palpebral 9wrface% of 
both eyelids from the explosion of a squib close to the eye^ 
followed by inflamimation and suppuration of the globe and 
conjunctiva of the lids. 

Henry B., set. 47, came to the Hospital November 6, 
1866, having the previous evening met with the following 
injury to the left eye : — He was walking down a street 



284 INJURIES OP THE EYE PROM SQUIBS. 

where some men were letting off squibs, when one of them 
held a squib within four inches of his eye, and in that 
position it exploded. On admission, both eyelids were 
very oedematous and swollen. On separating them with a 
speculum, a quantity of loose, unexploded powder, moistened 
into a thick paste with the tears, was seen lying between 
them and the globe. The cornea and conjunctival sur- 
faces of the eye, and upper and lower lids, were dried and 
charred, and looked whitened, just as if they had been 
boiled. A quantity of unexploded powder was partially 
adherent to the burnt tissues, and some was embedded in 
them, giving them a mottled appearance. I removed as 
much of the loose pasty powder as was possible from 
between the lids with a small scoop, and a stream of tepid 
water was gently syringed over the front of the eye to 
wash away all the detached particles which remained. A 
few drops of olive-oil were dropped into the eye, some 
water-dressing was laid over the lids, and one grain of 
opium was ordered to be taken every six hours. 

Nov. 10. — The eye very painful. The lids are oede- 
matous ; the whole cornea semi-opaque. There is hy}>o- 
pion, and a free muco-purulent discharge from the con- 
junctiva of the lids and globe. To continue the treat- 
ment. 

Nov. 14. — The cornea is opaque, and evidently about 
to slough. There is a free suppuration of the conjunctiva 
of the eye and lids. 

Nov. 17. — The whole cornea has sloughed and sepa- 
rated, the lens has come away, and the surface of the 
vitreous and iris is covered with lymph and pus. The 
conjunctiva of the lids and globe is suppurating. 

Nov. 21. — The conjunctiva of both eyelids and of the 
eye is quite destroyed, and there remain large granulating 
opposed surfaces. Adhesions have already commenced 
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between tlie whole iront of the eye and the palpebral surfaces 
of the lids. The man still. complains of pain. Under these 
circumstances I strongly advised the removal of the eye, 
and, with the patient's consent, excised it. Had granula- 
tion and cicatrization been allowed to go on, a complete 
symblepharon, or union of the whole anterior surface of 
the globe to the lids, would have taken place. On examin- 
ing the eye after it was removed, pus was found in the 
vitreous ; and the retina and choroid were bulged forwards 
by an accumulation of pus between the choroid and 
sclerotic. 

The next case is an example of an injury to the eye 
from the lodgement of a number of unej^ploded grains of 
powder on its surface. It also illustrates the advantage of 
removing as many of them as possible soou after the 
accident. In this patient the cornea was speckled with 
black dots of powder, but nearly all of them were picked 
off with a fine needle. 

Case LXV. — Injury of the eye from gunpowder — Lodgement 
of some unexploded grains in the cornea and conjunctiva 
covering the sclerotic — Recovery, 

Robert A., set. 19, applied at the Hospital November 6, 
1865, suffering from an injury he had the evening before 
received to the right eye. He was engaged with some 
friends letting off fireworks, when, to increase the effect, 
several men fired off their Enfield rifles, loaded only with 
powder and a piece of paper for wadding. The night was 
very dark, so that they could not distinguish each other 
at more than a few feet distance, and a rifle was inadvert- 
ently fired in a direct line with and scarcely three yards 
from his face. The pellet came in contact with the malar 
bone, causing some bruising and abrasion of the skin ; but 
a quantity of the unexploded powder struck the eye, and 
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lodged itself in the cornea and conjunctiva, covering the 
sclerotic. In addition to the powder embedded in the cor- 
nea, its epithelial surface was abraded. The eye was very 
painftQ and intolerant of light, and the lids were pufify and 
(edematous. 

Treatment, — ^Drawing upwards the upper eyelid, and the 
lower one being held downwards with the finger of an 
assistant, I picked away from the cornea with a fine needle 
all the grains of unezploded powder which it was possible 
to remove with safety to the eye, and also all that could 
be easily taken away from the conjunctiva. Two or three 
grains of powder more deeply embedded in the cornea 
than the rest were allowed to remain. A little olive-oil was 
then dropped into the eye, and water-dressing was laid 
over the lids. Two leeches were ordered to be applied to 
the temple. 

Nov. 10. — The man states that the eye felt much easier 
after the leeches. The eye, although very irritable, is doing 
well ; the cornea is very hazy. He was ordered to use a 
belladonna lotion. 

Nov. 16. — Decidedly better. There is still some photo- 
phobia. The cornea, though cloudy, is clearing. To con- 
tinue the lotion. 

From this date the eye steadily improved, and at the 
beginning of December the patient ceased his attendance 
at the H&spital. The sight of the eye was quite restored. 

Lodgement of grains of powder in the lens, — It occasionally 
happens that grains of imexploded powder are driven with 
sufficient force to penetrate the cornea, and to lodge within 
the lens. From such an injury cataract will necessarily 
follow. 

Mackenzie states that he has ^' repeatedly seen grains of 
powder propelled through the cornea into the lens so as to 
produce cataract. In one case a grain of powder propelled 
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through the cornea traversed also the lower part of the 
iris, in which it left a considerable opening, and striking 
the lens produced cataract." * 

Mr. Pridgin Teale jun. of Leeds has published in his 
pamphlet on ^^ the Suction Extraction of Cataract " a case 
of traumatic cataract caused by the lodgement of powder 
ydthin the lens. " In the summer of 1862, Mr. G. E» D. 
was engaged in a sham fight, in which a rifleman dis- 
charged a blank cartridge within a few feet of his face. 
The coarse grains of the powder penetrated the right eye 
and lodged in the lens. After some weeks cataract slowly 
formed, and last summer (1868) was complete and very 
opaque, so that he could only distinguish light and shade." 

Mr. White Cooper also relates the case of a young gen- 
tleman who was under his care on account of an injury to 
the eyes from the bursting of a small cannon. In one eye 
three grains of powder had penetrated the cornea and 
lodged in the lens. The condition of the two eyes was 
as follows : 

" Right eye, — The pupil was yddely dilated and insen- 
sible to light ; the lens had escaped, at the time of the 
accident, through a rent at the upper part of the sclerotic ; 
the retina was detached in a considerable part of its 
extent, and the eye was perfectly amaurotic. 

" Left eye. — Three grains of powder had passed through 
the cornea, and stuck in the capsule of the lens, and to 
these the pupil was adherent by three tags of lymph ; the 
lens and capsule were opaque and displaced, but the above 
adhesions retained it somewhat in situ. Towards the 
nasal side there was a chink by the side of the lens, through 
which there was sight." f 

Treatment of Chinpawder injuries. — The first object is to 

* Mfickenzie on the Eye. 4th edition, page 409. 
t Cooper on Injuries to the Eye, page 261. 
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remove all loose powder, if there is any, from the surface of 
the eye and from between the lids and the globe. This 
may be done by everting the lids and gently passing a 
stream of tepid water over the front of the eye and the 
conjunctiva of the Hds with a syringe or smaU india 
rubber bottle, and afterwards by lifting away with a fine 
spatula or small scoop any particles of powder which may 
be partially adherent from being entangled with mucus 
or with the conjunctival epithelium. The cornea should 
be then carefully examined, and all the unexploded grains 
which may be found embedded in it should be removed 
with a fine needle or spud. Their presence in the cornea, 
if near the front of the pupil, will seriously interfere with 
vision, not only from the little black speck which is formed 
by each grain, but also frx)m the slight halo of nebulosity 
with which each so commonly becomes surrounded. Those 
granules which are deeply embedded in the true corneal 
tissue and are out of the field of vision may be left if they 
cannot be easily lifted away, as more harm will be done by 
injudiciously picking than their presence can excite. 

Those specks of unexploded powder which are lying on 
the sclerotic surface of the eye may be removed, but no 
great efiPort should be made to detach them, as, beyond the 
slightly unseemly appearance they occasion, they seldom 
if ever do harm. 

Having removed all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications should be used. A lotion of bella- 
donna will relieve pain, and by keeping the pupil dilated 
act beneficially in case any general inflammation of the 
eye should follow. The after treatment of the case must 
depend on the way in which it progresses. If there has 
been much destruction of the surface of the globe or of the 
conjunctiva of the lids, partial suppuration will probably^ 
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follow, and warm applications will give the most comfort. 
Jfy however, after four or five days or a week the eye is 
steadily improving, but a muco-purulent discharge con- 
tinues owing to some conjunctivitis which the injury has 
excited, slight astringents, such as one of those recom- 
mended in the treatment of a similar stage after bums 
from lime, may be advantageously employed. 

Percussion caps. — One of the most frequent sources of 
injuries to the eye from the use of guns, which is met with 
in cttrii practice, is from fragments of percussion caps flying 
ofif when they are exploded by the hammer of the gun. 
This accident very rarely happens when the caps are of the 
best quality, such as are sold by respectable gunsmiths for 
ordinary sporting purposes. It is almost invariably occa- 
sioned by toy guns, bought as playthings for children, or 
used by itinerants at fairs and other places of public resort 

caps are sold at a very low price, and are made of a brittle 
alloy instead of the best copper. In their explosion small 
scales are detached from them, and driven with such velo- 
city that if they strike the eye they usually penetrate it. 
Unfortunately, the victim of such accidents is more fre- 
quently some by-stander or passer-by than the person who 
is shooting. In nearly every case total loss of the eye is 
the ultimate result of the injury, and in several which have 
come under my care the end has been still more disastrous ; 
the other eye has become affected with sympathetic ophthal- 
mia, and it also has been irreparably destroyed ; absolute 
blindness has ensued. 

The following brief abstracts of six cases of injuries to 
the eye from cheap percussion caps are examples of the 
danger which accompanies their use. In each patient the 
eye struck was at once destroyed, and in five, the sound 
eye after varying intervals of time suffered from sympathy. 

u 
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Joseph M.9 set. 82, applied to the Hospital for relief in 
February, 1863. Twelve years previously he was out 
sparrow shooting. Accidentally he let the gun off: the 
shot went into the air, but a scale from the percussion cap 
penetrated the eye. He was instantly blinded. The caps 
used were the cheap ones. He now sought advice on ac- 
count of sympathetic symptoms coming on in the sound 
eye. The patient was imder the care of Mr. Dixon. 

W. F., set. 7. — In May, 1864, whilst playing with a toy 
gim which was being fired by another person, a scale of 
the percussion cap flew oflF and lodged itself in the right 
eye. The eye is now blind. 

George T., set. 33, a confectioner, was a patient under 
my care in September, 1865. — Eight years ago he was 
striking percussion caps on a stone to make them explode, 
when a fragment of one of them was blown oflF and 
lodged in the left eye. Seven years afterwards the sound 
eye became sympathetically affected, and he is now prac- 
tically blind. He can only distinguish shadows. The 
details of this case are given in the chapter on Sympa- 
thetic Ophthalmia. 

Eich. P., set. 41, came under my care in January, 1865, 
suffering from sympathetic ophthalmia of the left eye, de- 
pendent on the irritation excited by the stump of the right 
eye, which he had lost thirty-three years previously. He 
was striking a percussion cap on a nail to make it explode, 
when a scale flew off and wounded the right eye. It be- 
came severely inflamed and all sight was destroyed. The 
other eye is now a very defective one. 

Susannah A., set. 23, came to the Ophthalmic Hospital 
May 24, 1866, under the care of Mr. Bowman. Ten years 
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ago, she states, she was at Chesterfield Fair, and whilst 
looking at some bojs who were shooting at a target for 
nuts, a fragment of one of the percussion caps flew ofiP and 
lodged itself in her right eye. All sight was lost, and the 
eye afterwards shrank. She has had frequent pain in the 
stump of the lost eye, but her chief object in applying 
to the Hospital was to obtain relief for the sound eye, 
which was beginning to suffer sympathetically. 

Joseph K., set. 12, applied at the Ophthalmic Hospital, 
October 16, 1866. Two years ago he was playing at school 
with another boy with a toy gun, using the cheap percus- 
sion caps which had been sold with it. His companion 
fired the gun, when a scale of the percussion cap flew off 
and lodged itself in his right eye. Three months after the 
injury the left eye sympathised, and since then he has lost 
all sight. He is now in a blind asylum, irreparably blind. 

Injuries of the Eye from Small Shot, suoh as is 

COMMOKLY USED FOR SpORTING PURPOSES. — The VClocity 

and direction of the shot when it strikes the eye determine 
very much the extent of the injury which it inflicts. 

1st. Spent shots. — Kthe shot is nearly spent, it may merely 
produce a slight concussion with some ecchymosis of the 
conjunctiva, from which the eye may quickly recover. 
Usually there is some irritation for a few days, but this, 
under soothing applications such as have been recom- 
mended in the article on " Concussion of the Eye,*' will 
generally suffice to restore it to health again. 

Occasionally a spent shot has sufficient force for it to 
penetrate the conjunctiva, and to lodge itself in the sub- 
jacent cellular tissue, but it is unable to travel any farther. 
A case of this kind came under my notice at the Ophthal- 
mic Hospital. The man whilst pigeon shooting had been 

v2 
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Btnick on the eje bj a shot from a friend's gnn, which he 
believed had entered the globe. He came immediately to 
the Hospital, and was first seen by Mr. Moss, the house 
snrgeon, who after a careful examination found a shot 
buried in the sub-conjunctival cellular tissue, from which 
he at once removed it. The sclerotic coat was uninjured. 
The man recovered without feeling any ill efiPects of the 
injury. But spent shot, though they may not penetrate 
the globe, may yet cause very serious mischief to the eye* 
Coredialysis or a separation of a portion of the iris from 
its ciliary attachment, or haemorrhage from the ciliary 
processes into the vitreous, or even between the choroid 
and the retina, may be occasioned by them. After a sharp 
rap on the eye with a spent shot cataract may foUow : — 
the opacity of the lens being dependent on causes I have 
already described in the article on ^' Traumatic Cataract 
produced without Rupture of the External Coats of the 
Eye," p. 130. 

Mr. Haynes Walton has kindly given me the following 
notes of a patient who was under his care on account of a 
blow on the eye which he had received from a spent shot. 
A marker at a shooting-ground was more than eighiy 
yards distant from the man who shot at the pigeon. A No. 
6 shot struck the outside of the sclerotic of one of his eyes, 
and caused no further inconvenience than a very slight 
circumscribed redness. No pain was felt, only a slight 
tap. In a few weeks the lens became quite opaque. 

In all injuries to the eye from spent shot, it is advisable 
to give a guarded prognosis, as the exact amount of damage 
it has inflicted may not be manifested until some weeks 
after the accident. 

2nd. Olancing shots. — A shot at full speed may strike 
the eye in its transit without penetrating it, and leave a 
deep furrow which may very closely resemble a penetrating 
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wound. Such an injury requires a very careful examina- 
tion, as it is often extremely difficult to decide whether the 
shot has really entered the eye, or has merely struck it 
and passed on. The following case, which was under the 
care of my friend Dr. Bridgwater, is a very good example 
of this kind of iujury. 

Case LXVI.— A little fellow, A. B. B., set. 12, was out 
shooting with his imcles in September, 1866, and was 
accidentally shot. The two gentlemen turned round sud- 
denly and shot simultaneously at a covey of partridges 
which rose unexpectedly behind them. The birds were 
flying low, so that the gims were fired at about breast high, 
and three partridges were brought down. The lad, who 
was behind the shooters before they turned round, but just 
within range of fire, instantly called out that he was hit. 
It was then found that he must have received the greater 
part of the charge of one of the guns, as scattered over the 
body and legs there were about sixty shots. One shot, 
however, had struck the eye, and for the moment had caused 
blindness. Ignoring the rest of the shot about the body, 
the first impulse of the boy was to ask anxiously if his eye 
was permanently blinded. 

On opening the eye, the pupil was seen irregularly dilated, 
but on raising the upper eyelid, at about 2'" firom the mar- 
gin of the cornea there was a horizontal fissure in the 
sclerotic vrith a leaden stain. It appeared just as if the 
shot had penetrated. 

Examining the parts around the eye, there was found a 
shot hole on the side of the forehead close to the external 
angle of the orbit. It was clear that the shot must have 
either first passed through the outer margin of the orbit 
before it struck the eye, or else have grazed the bone and 
glanced from it on to the eye ; the former seemed the most 
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probable. Great fears were at first felt that the shot had 
entered the eye. He was, therefore, kept under careful 
observation. He was placed in a darkened room ; leeches 
were applied to the temple and cold applications to the 
lids. Under this treatment the eye improved ; all pain 
and irritation ceased, and in a few days the sight was 
almost as good as it was before the accident. He could 
read small print, and tell distant objects, but the pupil was 
still unevenly dilated. On the morning of the ninth day 
after the accident, the lad feeling some itching at the inner 
angle of the eye, rubbed it, when to his intense sui-prise 
the shot dropped out from between the lids. 

In this patient the shot having struck the eye passed 
onwards, and probably lodged itself in the cellular tissue 
just beneath the mucous fold at the upper and inner angle 
of the eye, from which place after nine days it became dis- 
lodged. 

8rd. Penetrating shots. — The lodgement of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the chapter on " Foreign Bodies 
within the Eye." As a rule the eye may be considered as 
lost after such an accident. The passage of the shot into 
the eye generally inflicts such irreparable damage on the 
different tissues through which it passes, that all sight is 
at once extinguished. The eye at first becomes acutely 
inflamed, and occasionally suppurates ; but generally the 
acute symptoms subside, and alow form of deep-seated in- 
flammation sets in, which ends in softening and shrinking 
of the globe. So long, however, as the shot remains within 
the eye, even though it is shrunken to a mere stump, it is 
a constant source of danger, and may at any time give rise 
to an attack of sympathetic ophthalmia in the sound eye 
which may cause its destruction. The pain which is oc- 
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casioned bj a shot in the eye is the same as that which is 
produced by the presence of any other foreign body. In a 
case related by Dr. Mackenzie it was so severe that the 
patient requested that the globe might be removed. A 
gentleman whilst shooting was struck by a shot in the lefb 
eye from the gun of another person, producing instant 
blindness. For nearly six years he suffered so much from 
neuralgic pains, that although two endeavours to find the 
shot had failed, at his own request Dr. Butter of Plymouth 
extirpated the globe. " He removed the whole of the left 
eyeball with the lachrymal gland, and divided the optic 
nerve close to the foramen opticum, fearing lest he might 
still miss the object of his pursuit. On a dissection of the 
extirpated parts, he had the satisfaction to find a duck 
shot impacted so firmly in that part of the optic nerve 
which joins the retina, that a considerable effort was re- 
quired to detach it from its bed, in which it must have 
been fixed for six years and six months." * 

It occasionally happens that a shot passes through the 
eye and lodges in the cellular tissue of the orbit. Com- 
plete loss of the eye would almost certainly follow such an 
injury, but there would be far less probability of severe 
after effects than if the shot had remained within the eye. 
In a patient under the care of Mr. Critchett a shot pene- 
trated the eye through the cornea. Severe ophthalmitis 
followed, all sight was lost, and sympathetic irritation 
showed itself in the other eye. He therefore excised the 
globe, and on making a section of it, the shot was fotmd 
embedded in the sclerotic at the frmdus of the eye. 

There are, however, exceptional cases in which a shot 
has been lodged within the eye, and yet useful sight has 
been retained. The shot may have penetrated the cornea, 
but being nearly spent, it has then fallen to the bottom 

* Miickenzte on the Eye, pago 411. 
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of the anterior chamber, where it may remain without 
causing the patient any annoyance. Mr. White Cooper 
relates such a case as haying been under his care. In his 
account of it he states that ^' At the first glance the nature 
of the case was apparent. A shot lay at the bottom of the 
anterior chamber. A little below the centre of the cornea 
was the mark of a wound, but this appeared to hare closed 
sufficiently to seal the anterior chamber. The shot had 
kept the iris back, so that it was not entangled. There 
was a slight pink tint around the lower portion of the 
cornea, but the eye was singularly free from inflammation." 
'' The patient being recumbent, an incision was made 
through the cornea, and the shot was lifted out by means 
of a small scoop with facility. No inflammation followed, 
and the eye was well in a week." * 

In Military practice gunshot injuries of the eye are 
generally associated with gunshot wounds of the fiice. It 
is Tery seldom that the eye is the only part iuTolved in the 
injury. 

The importance of the subject of gunshot injuries of the 
eye may be estimated by the following returns which I 
have abstracted from the Blue-book of ^^ the Medical and 
Surgical History of the British Army during the War 
against Russia." From April 1, 1855, to the termination 
of the war 578 cases of gunshot wounds of the face are re- 
corded ; and of these 14 died. In 43, or rather more than 
1 in 13, there was lesion of one of the eyes, and in 2 in- 
stances both were destroyed; out of the 14 deaths, 3 were 
attributed to the injuries of the eye. One was caused by 
tetanus, the eyeball haying been destroyed, and the optic 
nerve injured ; and two by inflammation of the membranes 
of the brain supervening where one eye had been destroyed. 

* Cooper on Injuries to the Eye. 
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But in addition to these, 4 cases are recorded where a loss 
of both eyes took place from the explosion of magazines. 

For the cases I have to relate of gunshot injuries to the 
eye during the Crimean war, I am indebted to the admir- 
able reports in the above-mentioned Blue-book. It is to be 
greatly regretted that the valuable records which that 
book contains, drawn up as they have been in the most 
masterly manner, should be rendered comparatively useless 
from the unwieldy fonn in which they are printed. 

The dangers to which the eyes are exposed in actual 
warfare are, 

I. From shot and shell. 

II. From the explosion of magazines. 

Injuries prom Shot and Shell. — 1st. When the eye is 
struck directly by a shot or a fragment of a shell, it must 
necessarily be destroyed. But as already mentioned, it is 
seldom that the eye suffers alone ; other parts of the face 
are usually involved at the same time in the injury. 

The following remarkable case is an illustration of a 
severe injury to the face, in which one eye was completely 
destroyed. The patient, however, ultimately recovered, 
and was invalided to England. 

Case LXVII.— " T. O'Brien, Ist Eegiment, 2nd Batta- 
lion, set. 22, was wounded on September 8, 1855, and ad- 
mitted at the Castle Hospital, Balaklava, on September 28. 
The wound had been inflicted by what turned out to be 
a grape-shot of the largest size (weight 18 oz.), which had 
entered the face at the opening of the left eye, had passed 
through the nasal cavity in a direction downwards, back- 
wards, and to the right side, fracturing the hard palate, 
and lodged at the back of the pharynx, on the right side, 
resting on the vertebral column and its muscles, and 
covered by the posterior arch of the palate. The eye was 
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completely destroyed, the internal commissure of the eye- 
lids torn to the extent of about half an inch, and the 
ramuB of the inferior marilla was transversely fractured 
on the right side, or that on which the ball was lodged. 
It is strange that the presence of this large foreign 
body should have escaped observation for twenty days, 
but it was completely hidden by the posterior arch of the 
palate behind, slightly below, and to the right side of 
which it lay. The wound in the face was so small, and 
the general disturbance so little, that it was supposed 
to have been inflicted by a fragment of a shell, which 
had not lodged. The finger, or a curved probe, however, 
readily detected the shot from the mouth. After slitting 
transversely the arches of the palate with a probe- 
pointed bistoury, to as great an extent as was con- 
sidered safe, it was removed through the mouth, although 
not without difficulty, by means of one blade of a forceps 
for the extraction of balls, made on the principle of mid- 
wifery forceps. The man recovered without a single bad 
symptom, the fixture of the lower jaw united, and he waa 
sent to England little or none the worse, with the exception 
of the loss of the eye, on the 26th January." 

2ndly. The sight of the eye may be destroyed by a shot 
causing an injury to the optic nerve, the globe itself 
remaining apparently intact. An example of this kind 
is related in the " Surgical History of the Crimean War,** 
in which the sight of both eyes was destroyed by a mus- 
ket ball passing through both orbits, but without inflicting 
any external wound on either of the globes. 

Case LXVIII.— "A man of the 88th Eegiment was 
wounded by a musket-ball, which entered at the inner angle 
of the left eye, and made its exit close to the lobule of the 
right ear, passing behind the nasal bones. Neither eye 
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appeared to haye been organically injured, yet the vision of 
both was irreparably destroyed. On examination, the pupils 
of both were found to be much dilated, and they did not act 
to the stimulus of light. No appreciable inflammation of 
the eyeballs followed, nor could any other change in the 
shape or appearance of the several structures composing 
them be detected, but the eyes became at once, and 
remained, completely amaurotic, the man asserting that he 
was even unable to distinguish between bright light and 
total darkness. The wound gave little trouble, and he was 
invalided to England well, but totally blind, about a month 
after its receipt, and discharged from the service in this 
condition." 

Srdly. Shot or shell may cause severe injury to the eye 
without striking the globe itself, but by propelling against 
it with force materials with which they are first brought 
into contact. A round shot as it ricochets, or a shell if 
it bursts after it has struck the ground, throws up the dust 
or gravel, whichever it may be, with sufficient violence to 
inflict very serious damage to the eyes if it comes against 
them. In this manner particles of gravel, sand, and chips 
of stone walls are often made to penetrate the eyes and to 
cause their ultimate if not their immediate destruction. 
In siege operations such accidents are of more frequent 
occurrence than in engagements in the open field. During 
the Crimean war the majority of the injuries to the eye 
were thus produced. 

A more rare form of injury is where an article of the 
dress, or a tooth or the fragment of the skull of a comrade 
is carried in front of a shot, and hurled by it with sufficient 
impetus to lodge it within the tissues, if it strikes a man. 
There are two cases recorded as having occurred during 
the Crimean war in which the eye was injured by this 
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curious form of accident. ** In one instance the donble 
tooth of a comrade was fonnd embedded in the eye/' and 
in a second case ^^ a portion of another man's sknll was 
removed ifrom between the Kds.'* 

The following case is an example of a severe injury to 
the face and eye from stones and gravel being thrown 
against the &ce by the explosion of a shell. The man died 
of tetanus. 

Casb LXIX. — "Private William Hardinge, Ist Battalion 
Bifle Brigade, was admitted into the Regimental Hospital 
September 5, 1855, with a severe contusion of the fiEtce, 
and very considerable swelling on the left side of the head. 
The injury had been inflicted by the explosion of a shell, 
which drove a quantity of stones and gravel into his &ce. 
Much of this was removed. The eyelid of the left eye was 
found to have been divided, and the eye destroyed. He 
complained of very great pain of the face and eye, but 
there were no remarkable constitutional symptoms. On 
the 7th of September, in syringing out the orbit, a hard sub- 
stance was felt, and with some difficulty a piece of stone the 
size of a large walnut, but of angular shape, was extracted, 
and much gravel in small fragments was afterwards 
washed out of the orbit. This relieved him, and he was 
very easy till the 9th, when he complained of twitching 
about the mouth, and on putting out his tongue it was 
violently and involuntarily bitten by spasmodic contraction 
of the temporal and masseter muscles. The stemo-cleido- 
mastoid muscle was a]so much affected with spasms. These 
were increased or brought on by any attempt to protrude 
the tongue or to swallow. 

" The spine was blistered and sprinkled with morphia ; 
calomel frequently given in small doses, and chloroform 
exhibited ; but the tetanic symptoms continued, and be- 
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came worse, and he died in great pain on the 11th, having 
remained perfectly sensible the whole time. 

^'On examination after death it was found that the bony 
orbit was extensively firactured, including the orbital plates 
of the frontal, superior maxillary, and ethmoid bones. The 
sclerotic coat of the eye was torn open and much gravel 
embedded in its interior, and some fragments had been 
forced into the substance of the optic nerve." 

Another case is also recorded, " where both eyes were 
irrevocably destroyed by gravel thrown up by a shell ex- 
plosion, complicated with extensive bruising and lacera- 
tion of the face ; one testis had been cut away entirely, and 
more than half the other with a large portion of the inte- 
gument of the scrotum, by a fragment of shell ; and a severe 
laceration of the fore part of both thighs existed. Both 
eyes had been penetrated and were collapsed." Notwith- 
standing the severe nature of the general injuries, the man 
" was invalided to England at the expiration of two months, 
well, but quite blind." 

II. Injueies prom the Explosion op Magazines. — In 
accidents from this cause all the severe effects which the 
explosion of gunpowder can produce are witnessed. The 
eye may be badly burnt, or it may suffer from concussion, 
or from dust or gravel being thrown with force against it. 
Any one of these or the three combined may destroy the 
eye, or inflict on it an irreparable damage. Four cases of 
the loss of both eyes are recorded as having occurred dur- 
ing the Crimean war from the explosion of magazines. 
In two " the coats of the organ had been perforated by 
fragments of foreign bodies driven against them, and 
vision was entirely lost, the eyeballs collapsing." 

In one case both eyes were destroyed by the concussion 
caused by the near explosion of a powder magazine. 
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The Beport states '^ the eyes seem to have been disorgan- 
ised bj the direct force of the concussion conveyed by the 
medium of the air. In this case the aqueous humour would 
appear to have been forced between the layers of the 
cornea, as though no rupture of the eye existed, and the 
eyeball was full and retained its natural rotundity, a com- 
plete blueish white opacity of the whole of this membrane 
was found to have taken phbce within a few hours of the 
receipt of the injury. In this case the amount of inflam- 
mation set np was slight, but vision was completely and 
permanently destroyed." 

Tbeatment of Gunshot Injuries of the Ete. — ^In the 
subject of gunshot injuries of the eye are comprised the 
majority of accidents to which the eye is exposed. Their 
chief peculiarities are their severity and the agents by 
which they are produced. It will be needless to describe 
at length the treatment which should be adopted for each 
form of injury : I will therefore enumerate the various 
lesions which are met with, and refer the reader to the 
special articles which give a full detail of the treatment to 
be followed. 

From the explosion of shells and magazines of powder 
we have examples of dust, gravel, and other foreign bodies 
being lodged on the surfiskce of the eye, and in some in- 
stances penetrating within the globe. In such cases the 
eye should be examined both superficially and deeply as 
soon as the patient is seen by the surgeon, and all foreign 
particles either upon or within the eye should, if practi- 
cable, be removed. (See the article on '^Foreign Bodies 
on the Eye or on the Inner Surface of the Lids," page 2, 
and also the chapter on ^^ Foreign Bodies within the 
Eye," page 213.) If the injury is complicated with a 
bum of the sur&ce of the eye or lids, the treatment recom- 
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mended at page 46, under the heading of " Treatment of 
Bums and Scalds," may be advantageously prescribed. 

The lodgement of small shot within the eye, — If after a 
careful examination it is decided that a shot is within the 
eye beyond the reach of the surgeon, and all sight is lost, 
there need be no delay — the eye should be excised. The 
whole interest of the patient is now in the sound eye, and 
this cannot be pronounced safe so long as the shot 
remains embedded in the lost one. There is no occasion 
to wait for urgent symptoms to arise. 

Experience has taught, as &.r as human means are capa- 
ble of teaching, the risk the patient incurs by waiting, 
and he will act most wisely who accepts the experience of 
others in preference to purchasing it himself at his own 
cost. (See " Treatment of Foreign Bodies within the Eye," 
page 225.) 

When, however, there is doubt as to whether the shot 
has really lodged within the eye, the patient must be kept 
for a time imder observation, and the progress of the case 
anxiously watched from day to day. (See the article on 
" A Foreign Body within the Bye suspected, but not actually 
seen," page 231.) 

If the eye has been completely destroyed by a bullet or a 
fragment of a shell, or from any other cause, it will be 
wise at once to remove the remains of it. By so doing, a 
tedious suppuration will be prevented, and the patient 
will be spared much suffering. 
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CHAPTER IX. 

SYMPATHETIC OPHTHALMIA. 

THE PBHUJKT CAUSB of STMPATHKnC OPHTHALMIA. — TWO FOBMS OP THH 
DUBASB — STMPATHBTIC IBBITATIOX AM) 8THPATRBTIC OPHTHALMIA — SYMP- 
TOMS OF>-ITS NATUlUt, Aim THS WAT IK WHICH IT INTADB8 THB DIFFBRENT 
TISSUBS OF THB BTB — ^TBKSION OF THB BTB— STMPATHBTIC OPHTHALMIA 
VOT EXCITED BY A SUPPURATXyB DTFLAMMATIOK OF THB IKJI7BED EYE — 
IlCFLrKMCE OF AOB OX THE DISEASE — THB PERIOD AT WHICH IT MAT COMB 
OK AFTBB AK IKJXTRT — THE CAUSES OF SYMPATHETIC OPHTHALMIA — FIB8T, 
FROM WOUNDS OF THB EYE — SECOND, FROM THB LODGBMEKT OF FORBIGK 
BODIES WITHIK THB OLOBE — THIRD, FROM THB IRRITATIOK EXCITED BY 
DBOBKBRATITE CHANGES TAKIKO PLACE IK EYES ALREADY LOST — TREAT- 
MENT OF SYMPATHETIC OPHTHALMIA — GENERAL COKCLUSIOKS. 

Of all the different forms of inflammatioD of the eje, there 
is not one over which the surgeon has so little control as 
sympathetic ophthahnia. It is the most insidious in 
its attack, destructiye in its progress, and its results are 
the most irreparable. It almost defies treatment, and, 
when once established, often rnns its course unchecked, 
to the complete destruction of the eye as an organ of 
vision. 

The primary cause of sympathetic inflammation is the 
peculiar relationship the nervous systems of the two eyes 
bear to one another ; the mutual sympathy which exists 
between the two in health becomes more manifested in 
disease. Light admitted to one eye will cause the pupil 
of the other to contract, even though it is shaded ; and 
the pupil of a blind eye will often dilate and contract in 
unison with that of the sound one when the light is shut 
off or thrown on. It is a fact of practical importance. 
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that when it is desirable to limit the amount of light to 
an injured or a diseased eye, both must be shaded, as the 
affected one will appreciate^ and resent the stimulus ad- 
mitted to the sound eye, almost as mur*h as if it were itself 
exposed. 

There are two forms of sympathetic ophthalmia. 

The first, from being the slighter of the two, may be 
called sympathetic irritation. 

The second is the severe disease now so well known by 
the name of sympathetic ophthalmia. 

The symptoms which characterise sympathetic irritation 
cannot be diagnosed from the early stages of sympathetic 
ophthalmia ; still I think they are distinct, and this dis- 
tinction is often made manifest in cases where, in spite of 
neglect of aU warnings, no irreparable mischief of the 
sound eye is ultimately produced. 

Sympathetic Ikeitation seems to differ from sympa- 
thetic ophthalmia only in degree. It consists in attacks 
of extreme irritability of the sound eye, which may come 
on whenever the lost or injured one becomes inflamed. 
There is a slight indistinctness of vision, the objects 
seem to dance about, and reading tires the eye. The 
patient may be able to read No. 1 of Jaeger, and to see 
distant figures rightly ; but he cannot do so for any length 
of time ; the effort of accommodation soon fails, and the 
eye becomes fagged. During the attack the eye is slightly 
reddened, watery, and irritable : occasionally it is painful ; 
the patient has neuralgic shootings in it, and this may then 
be the symptom which gives the greatest trouble. The 
attack generally lasts for some days, or it may even con- 
tinue for one or two weeks, and then gradually cease ; the 
recovery being frequently coincident with the cessation of 
the irritation in the injured eye. 

X 
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The points in which sympathetic, irritation differs from 
sympathetic ophthalmia are : 

1st. Although the eye may be subjected to frequent 
recurrences of the attacks, yet no fibrinous effusions 
nor disorganising changes of its different tissues take 
place. 

2nd. The excision of the lost or injured eye at once 
arrests the disease. All sympathetic irritation ceases 
when the cause which gave rise to it is removed. 

The fact of our being unable to diagnose positively 
whether the symptoms are merely those of simple irritation, 
or the early stages of the more formidable affection of 
sympathetic ophthalmia, is of little practical consequence, 
as in both cases the removal of the injured eye which is act- 
ing as the irritant is the first treatment which ought to 
be adopted. 

Symptoms op Sympathetic Ophthalmia. — These may 
vary from the symptoms of mere irritation just described 
to those of actual inflammation of the eyeball. The symp- 
toms are of two kinds: — 1. Those which relate to the 
nervous, and, 2. Those which belong to the vascular system 
of the eye. 

Tlie nervous symptoms always show themselves at an 
early period. Slight photophobia, with some lachryma- 
tion, is present in every case, though varying in degree. 
The dread of light does not become severe until the disease 
has been thoroughly established, and even then it is not so 
intense as in many other affections. An inability to de- 
fine clearly and to read small print without a distinct 
feeling of discomfort is a symptom so often seen at an 
early period of the disease, while the humours are still 
clear, that I believe it is referable to a want of power 
in the ciliary apparatus to focus the eye correctly for 
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near objects, and to the consequent imperfect formation of 
tlie image on the retina. 

The sympioms which arise from a derangement of the vas- 
cular system of the eye manifest themselves in a rapid effu- 
sion of lymph, capable of speedy organisation. 

K the eye at an early period of the disease be examined 
with the ophthalmoscope, great congestion of all the cho- 
roidal vessels will be seen. It is possible that the general 
arterial congestion may be due to some impaired condition 
of the sympathetic system of the eye, so that the vessels, 
losing the control of the sympathetic filaments, which in 
a normal state exert a powerful influence in maintaining a 
proper tonicity of their coats, become distended, and this 
passive engorgement favours the rapid effusions which 
characterise this disease. 

Oenercd summary of symptoms, — ^At the commencement 
of the attack, the eye is irritable and abnormally sensitive 
to light; there is some lachrymation, the conjunctiva is a 
little injected, <and the pupil is decidedly sluggish in its 
action ; the power of focusing the eye for near objects is 
diminished ; and the patient is unable to maintain a pro- 
longed accommodative effort. Beading or any fine work 
quickly induces a fatigue which is followed, first by the 
words becoming confused and blurred, and, lastly, if the 
eyes are not rested, by a complete loss of their image. A 
few minutes' rest and the eye can resume its work, but 
the same symptoms shortly reappear and oblige it to 
desist. 

If the disease progresses, the globe from sclerotic injec- 
tion assumes a pinkish appearance, with a distinct ciliary 
zone around the cornea, showing internal congestion. 
The pupil contracts adhesions to the anterior capsule of 
the lens, and becomes stationary ; or if atropine is dropped 
into the eye, it dilates only slightly, irregularly, and parti- 

X '2 
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ally. The aqneooB becomes serons, and the striation of 
the irie, at first indietiuct, is afterwards completely lost. 
At tlie onset of the disease there is generally tut pain, not 
even sufficient to draw proper attention to the eye -, bat in 
the later stages the globe is tender to the touch, and there 
is frequently supra-orbital pain. Lymph is speedily- 
effused in large quantities as an infiltration into the differ- 
ent tissues involved in the inflammation ; the pupillary 
area of the capsule of the lens is covered and the iris 
almost soaked with it. This exudation rapidly becomes 
oi^anised, and contracts firm adhesions between the pos- 
terior surface of the iris and the lens-capsule. Commencing 
generally in the iris, the disease extends itself back to the 
choroid, and a form of irido-choroiditis is established, very 
difficult to arrest. 




Fig. 66 represents, as well as an engraving can, 
the appearance of an eye suflering from sympathetic 
ophthalmia. It was drawn from a young man, set, 18, a 
glass-blower, who had lost his left eye from an injiu-y he 
received ten months previously. 

Whilst following his occupation of glass-blower, a 
piece of glass struck the left eye and inflicted a small 
penetrating wound in tlie cOiary region of the sclerotic, 
close to the lower mai^in of tlie cornea. The eye became 
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inflamed, and in five months bis sight with it was re- 
duced to a mere perception of shadows. 

About six months after the accident, the injured eye 
became more inflamed, and the right eye began to sym- 
pathise. Four months after this, he applied to the 
Ophthahnic Hospital for relief. 

The state of the two eyes was then as follows : 

Left eye, — The globe flattened at the site of the injury. 
Its tension reduced to — T 3 ; the pupil closed; the ante- 
rior chamber very shallow, the iris and lens being almost in 
contact with the cornea. He has bare perception of light. 

Right eye suffering from sympathetic ophthalmia. The 
tension of the globe was — T 1. The pupil was of the size 
seen in the drawing ; its margins completely adherent to 
the lens capsule, the pupillary area of which was covered 
with a false membrane. The anterior chamber very shal- 
low, the iris and lens being thrown forwards towards the 
cornea. He was able to see a hand waving in front of 
him, but could not count fingers. 

Sympathetic ophthalmia differs from all other inflam- 
mations of the eye — 

I. In its nature and the way in which it invades all 
the different tissues of the eye. 

II. In the causes which produce it. 

I. The nature of sympathetic inflammation^ and the way 
in which it involves the other tissues of the eye. — It is essen- 
tially an adhesive or fibrinous inflammation. Seldom if 
ever does an eye affected with sympathetic inflammation 
suppurate. Its tendency is to rapid plastic effusions, 
which soon become organised and incapable of absorption 
— ^blending the different tissues together, impairing their 
textures, and destroying their functions. Repair seldom 
follows an arrest of the disease ; the damage it has in- 
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flicted remains. Very insidioos in its attax^k, the eye is 
generally, though not always, invaded by the disease with- 
out having pain as a warning of its presence. It often 
creeps on unheeded by the patient, and the first symptom 
which frequently draws the attention to the apparently 
sound eye is a slight defect in the ability to define clearly, 
and a general pinkiness of the globe. In children I have 
seen the disease thoroughly established before they have 
been brought by their parents for advice, simply from the 
fact that the absence of pain induced them to think lightly 
of it. When once fairly started it is an inflammation very 
difficult to subdue, and even when arrested it is Uable to 
frequent recurrence. The iris, choroid, or ciliary processes 
are the parts primarily affected by the disease ; but the 
other tissues may and do become secondarily involved. 
In some cases it seems to originate in and limit itself to 
the anterior structures of the eye, leaving the fondus 
healthy, as in a case imder the care of Mr. Critchett, 
where after an arrest of the disease he succeeded in ex- 
tracting the lens and making a new pupU, and in restoring 
to the patient a very useful amount of vision. In other 
patients the choroid and deeper structures become impli- 
cated, and total loss of sight ensues. As a rule, the 
disease commences in the iris, and its progress is back- 
wards to the choroid. It may, however, occasionally 
commence in the choroid, and extend forwards to the 
iris. 

The peculiar disposition of this inflammation to the 
rapid effusion of lymph is manifested from the very com- 
mencement of the disease. At an early period the pupil 
is fixed by adhesions between it and the anterior cap- 
sule of the lens, and the whole tissue of the iris appears 
as if it were soaked in lymph. It is not deposited on the 
surface in nodules, as in syphilitic iritis, but occurs in the 
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form of an infiltration invading the very texture of the 
iris. In the synechise which are formed, it is not simply 
the pupillary margin of the iris which contracts adhesions 
to the capsule of the lens, but the whole of its posterior 
surface, gluing it down and incorporating it with the lens- 
capsule ; so that if at a future period an attempt is made 
to form an artificial pupil, and a portion of the iris is torn 
away, it is common to find the exposed part of the capsule 
covered with uvea, indicating exactly the extent of adhe- 
sion which had existed between it and the posterior sur- 
face of the iris. 

Early in the disease, when the iris is saturated with 
lymph, it is soft and rotten ; for this is the only word 
which conveys to the mind its actual condition. At- 
tempt at this stage to remove a portion of it, and the 
hook will go through it like tinder, or the forceps will 
only bring away the particle which it holds between the 
extremity of its blades, tearing it away from the rest. At 
a later date, when all the acute symptoms have passed 
away, the iris has become completely changed in its cha- 
racter ; it is excessively tough, has completely lost all its 
elasticity, and is converted into a dense fibrous membrane. 
In the endeavour to remove a portion of it to form an 
artificial pupil, the hook is often unable to penetrate its 
texture, and scissors are required to cut it ; but the cut 
made in it remains only as a slit, no separation or retrac- 
tion of its edges taking place. The lymph, which in the 
early stage was infiltrated into its substance, has now 
become organised and been converted into a fibrous 
tissue. 

Tension of tlie eye. — The tension of a sympathetically 
inflamed eye varies with the development of the disease. 
In the early stages it is usually increased, sometimes to 
the extent of T 2 or 3, so that the globe cannot be indented 
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with the fingers. This state of increased tension ni£iy 
continue during many months, or even la^ beyond a year. 
It may accompany the acute or subacute symptoms of tlie 
disease which precede atrophy. If the disease runs on 
unabated and unarrested, the increased tension subsides, 
and the eye gradually becomes softer than normal, and 
sinks to — T 2 or 3. The vitreous slowly atrophies, loses 
consistency and diminishes in bulk, and with these changes 
the eye softens. But, worst of all, as the atrophy of the 
vitreous proceeds, the retina is deprived of its normal 
support, and falKng forwards becomes first in part, and 
often at last entirely, detached firom the choroid. 

Sympathetic ophthalmia is seldom, if ever, excited by a 
suppurative inflammation of one eye. This fact has been 
noticed by Von Graefe, and my own experience accords 
with it. I have never seen a sympathetic inflammation of 
the sound eye come on during suppuration of the injured 
one. ff, however, a foreign body is within the globe, sup- 
puration does not lessen the danger which its presence in 
the stump will keep up. 

The age of the patient has a remarkable influence on this 
disease. — The young are much more prone to it than the 
old, and it runs its course more rapidly in the child or the 
young adult than it does in the middle-aged or the old. 
This might be reasonably anticipated, for the excitable 
nervous energy and quick circulation of the yoimg pre- 
dispose them to all diseases which depend on irritation of 
any portion of the nervous system. 

The period at which sympathetic ophthalmia may come <m 
after an injury. — It is difficult to assign any date at which 
sympathetic ophthalmia may be expected, or after which 
the sound eye may be considered as safe. If the injury 
is a penetraiimj ivound^ the most usual time for the early 
symptoms to appear is from six weeks to three months 
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after the accident, but I have seen them occur at both a 
much earlier and later date. So long as the irritation pri- 
marily excited by the injury continues, the sound eye may 
sympathise. The risk cannot be said to have passed away 
until the injured eye has quite recovered; the sclerotic 
must have regained its normal whiteness, and aU photo- 
phobia and lachrymation have ceased. 

If the injury is from a foreign body within the eye, 
the sound eye may become sympathetically affected at any 
time, and after the lapse of any number of years. 

II. The causes of sympathetic ophthalmia may be classed 
under three headings : — 

Ist. Wounds of the eye. 

2nd. The lodgement of foreign 'bodies within the globe. 

3rd. The irritation excited by degenerative changes 
taking place in eyes already lost. 

1. FroTn wounds of the eye. — One of the most frequent 
causes of this affection is undoubtedly a wound of one eye, 
but the situation and class of injury influence very materi- 
ally the chance of this sympathetic action being started in 
the other. Penetrating wounds in the ciliary region, or 
that part which extends for about one eighth of an inch or 
more backwards from around the cornea, a space in which 
the ciliary muscle and ciliary processes lie, are pecu- 
liarly liable to produce sympathetic irritation in the sound 
eye. 

A simple incised wound of the cornea, even though it be 
of considerable extent, provided none of the deeper tissues 
are implicated, will generally speedily heal, and beyond 
the impairment of vision caused by the scar, no further 
evil will probably follow ; but if the cut extend into the 
ciliary region, there is good cause for, anxiety. The dan- 
ger of the -injured eye is increased, and there is super- 
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added a serious risk of the sound eye becoming involved in 
sympathetic ophthalmia. 

Wounds of the cornea, accompanied with large prolapse 
of the iris, are prone to excite irritation in the other eye, 
and especially if the patient be a young child. This 
danger is increased if the cut is near the margin of the 
cornea, and if the prolapse is sufficiently large to pull upon 
the ciliary processes. 

Of all wounds the penetrating ones caused by semi- 
blunt instruments, such as the points of a pair of scissors, 
a steel pen, or a crochet-hook, especially if inflicted 
in the ciliary region, are the most liable to give rise to 
sympathetic symptoms in the other eye. 

Case LXX. — Wound of the cornea of the right eye^ with 
prolapse of the irisy from a blow with a stone, followed hy 
sympathetic ophthalmia of the other eye — Frequent recur^ 
rence of the disease — Removal of the injured eye ten months 
after the accident — Relief 

Mary R., eet. 8, was brought by her mother to the 
Hospital on April 22, 1864. Five days previously a stone 
thrown by a boy struck her right eye, and inflicted a 
wound in the cornea, through which a piece of iris imme- 
diately prolapsed. 

State on admission, — The eye was very red and irritable, 
and unable to bear any exposure to light. There was a 
wound in the cornea at the lower and outer part, extend- 
ing from just below the margin of the pupil to near its 
circumferential border. Through this wound the iris had 
prolapsed, and the bulging portion was covered with lymph. 
The lens apparently was not wounded, nor did the iris 
seem to have been cut; it simply bulged through the 
wound, drawing the pupil towards it. The aqueous, though 
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a little serous, was transparent, and the striation of the 
iris quite distinct. Ordered — 

Belladonna fomentation. 

Pulv. Ilyd. c. Cret c. Hheo, gr. viij. at bedtime, 

and to keep in a darkened room. 

April 26. — The child is decidedly better. The eye 'is 
more quiet. The prolapsed iris is covered mth lymph, and 
the edges of the wound in the cornea appear to have united 
to it. The prolapsed iris formed a button, which projected 
considerably, from the aqueous within distending it. This 
I snipped off with a pair of scissors, and a little aqueous 
immediately escaped. To continue the belladonna fo- 
mentation. 

May 2. — The eye is now quite quiet ; the redness has 
almost disappeared : she has no pain. There is a good 
anterior chamber ; the aqueous is clear, and the pupil acts 
well. 

May 12. — The eye apparently well. The patient now 
ceased her attendance at the Hospital. 

June 10. — The child was again brought to the Hospital. 
The injured eye was slightly irritable; there was some 
photophobia and slight sclerotic redness. It was for the 
left or uninjured eye for which the mother now sought 
advice. The cornea was cloudy, the pupil stationary, with 
complete posterior synechia — the aqueous serous, but clear. 
The ciliary zone of red vessels around the cornea was dis- 
tinct; the whole globe had a pinkish appearance, and 
there was a slight dread of light. The vision was much 
impaired ; she could only read No. 16 of Jaeger's test- 
types. The child had suffered no pain whatever in the eye, 
and had slept well. The only symptoms the mother had 
noticed were a slight intolerance of light, and a trifling 
]*edness of the eye ; but as the eye was evidently getting 
worse, she sought advice for it. It was about a fortnight 
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since she first noticed that the eye was not quite well. 
Ordered — 

To be rubbed into the axilla, Ung. Ilydrarg. 56s. every night ; and 
to take 

Quinse Disulph. gr. | ; 
Acid. Sulph. dilut. in v, j 
Aquae 588. ; three times a day. 

And to drop into both eyes a solution of 

Atropiee Sulph. gr. j. Aquie 5 j- J three times a day. 

She was told to procure a pair of goggles with dark 
neutral-tint glasses to wear habitually, and the room in 
which she lived was to be kept darkened. 

June 21. — The mouth slightly aflFected by the mercurial 
inunction ; the eye decidedly better ; there is less photo- 
phobia and redness. To continue the unguent, hydrarg. 
every other night, and to repeat the medicine. 

June 28. — The eye is more quiet, and there is but little 
dread of light ; the cornea is almost clear, and the aqueous 
is less serous. To repeat the quinine medicine, but oniit 
the mercurial inunction. 

The eye from this date steadily improved ; the redness 
disappeared, and all active disease ceased : but, as the re- 
sult of the inflammation to which it had been subjected, 
there was complete posterior synechia, and the lens-cap- 
sule within the pupillary area was covered with a film of 
lymph. The eye was also irritable, and when exposed to 
a fiill light, by removing the dark glass goggles which she 
habitually wore, would flush up. About the second week 
in July she went into the country, with special injunctions 
to abstain from all use of the eyes for six months, to con- 
tinue the use of the dark goggles, and when in the house 
to keep the room darkened. This arrest of the disease 
was, however, only for a time ; every few weeks the 
eye would become irritable and inflamed, and she would 
come to the Hospital for relief. Under soothing and tonic 
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treatment all irritation wonld soon cease, and she would 
discontinue her attendance for a while, but only to return 
again after a short interval. 

In the beginning of February, 1865, a more acute attack 
than usual brought her to the Hospital ; and as the sight 
of the injured eye was now quite lost, and the irritation in 
the other very severe, I strongly urged the mother to have 
the injured eye removed ; and to this she consented. 

Before the operation, the state of the injured eye was as 
follows : The globe soft, its tension — T 2 ; the iris almost 
in contact with the cornea ; on its surface could be seen 
with the unaided eye large red varicose vessels. There 
was a cicatrix in the cornea marking the seat of the in- 
jury, and to it the lower and outer edge of the iris was 
drawn. The sclerotic was reddened, and the ciliary zone of 
vessels distinctly marked. The eye was excised on Feb- 
ruary 13. After its removal, it was examined by Mr. 
Hulke and Mr. Bader, and their report is as follows : — 
(Edema of the retina with iibrillated exudation and swell- 
ing of the connective elements, especially the radial fibres ; 
oedema and purulent infiltration of the choroid, with swell- 
ing and incomplete disintegration of the hexagonal epi- 
thelium. The whole vitreous semi-opaque, and infiltrated 
with a fibrillated substance. 

February 21. — The left eye is decidedly improved since 
the source of the irritation has been taken away. The 
globe is less vascular and more tolerant of light ; with it 
she is able to read No. 16 Jaeger's types ; tension, 
normal. 

From this date the eye continued quiet, but the sight 
was in no way improved, as there was complete synechia, 
and the pupillary area of the lens was covered with a false 
membrane. 

On September 20, 1866, she was readmitted into the 
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Hospital. I then excised a piece of iris in the upi^ard 
direction and removed the lens. After the operation she 
had slight iritis, and the pupil graduallj became closed aaid 
adherent to the opaque lens capsule behind it. She lias 
now a perfect field of vision, and very good perception of 
large objects. Another operation will be necessary for the 
formation of an artificial pupil, which, if successful, ^rill 
regain for her very usefiil sight. 

In this patient, the insidiousness of the disease, its 
severity, and its recurrent nature are well marked. From 
the complete absence of pain, it was not detected by tlie 
mother until it had become fully established, and had 
already committed irreparable damage to the eye, in the 
sealing-down of the pupillary edge, and a portion of the 
posterior surface of the iris, to the anterior capsule of the 
lens. By soothing applications to the eye and a gentle 
mercurial course, the disease was for a time arrested, bat 
only to recur again and again at short intervals. The 
excision of the injured eye exercised a specially beneficial 
influence in allaying the last attack of inflammation ; 
and there is reason to hope that with the removal of 
the exciting cause the disease may be stopped : certainly 
the chances of its recurrence are materially diminished. 

Case LXXI. — Injury to right eye from a punctured wound 
at the margin of the cornea^ extending into the sderoticy 
followed by sympathetic ophthalmia of the other eye. 

Kate S., eet. 9 years, came under the care of Mr. 
Bowman at the Ophthalmic Hospital in February, 1864. 
She was endeavouring to imtie a knot with the point of a 
pair of scissors, when they slipped ; and the point of one 
blade penetrated the right eye at the lower and inner 
margin of the cornea, inflicting a wound which extended 
into the sclerotic. The eye, after a certain amount of in- 



PKNETRATIXG WOUNDS OF THE EYE. 319 

ilammation, which her mother says did not give her 
much pain, became apparently well, and in seven or 
eight weeks she went into the country. About one month 
after this the injured eye became again inflamed, and at 
the end of a week from this time the child noticed that 
the sight of the left (the uninjured) eye was failing rapidly. 
She had never suffered any pain in it. There was. a slight 
dread of light, but not much, and the eye looked a little 
bloodshot. The child was now seen by Mr. Bowman, who 
ordered her small doses of the hydrarg. bichlorid. with 
tinct. cinchonae, and a belladonna lotion to bathe the eyes 
with frequently : she was told to wear goggles with dark 
glasses habitually, and to avoid all exposure of the eyes to 
strong lights. Under this treatment the irritation of the 
left eye subsided, but only to recur again and again. 

On March 7, 1865, the mother brought the child again 
from the country. The left eye was more irritable than 
usual. The following was the condition of the two eyes : — 

The right eye (the injured one). — ^A cicatrix at the junc- 
tion of the lower and inner part of the cornea with the 
sclerotic ; the pupil is small and contracted, the pupillary 
space filled with lymph; there is complete posterior 
synechia^ and the iris is bulged forwards toward the 
cornea, so as almost to come in contact with it. The 
tension of the eye is T 3 ; with it she can only distin- 
guish shadows. 

The left eye.— Irritable and of a pinkish colour; the 
pupil irregularly adherent to the lens-capsule, and the 
pupillary area of the capsule of the lens covered with 
lymph, with the exception of a small spot at the lower and 
outer part, through which she is able, with her head thrown 
to one side, to read with difficulty words of No. 1 Jaeger's 
types. Tension T 2. 

Mr. Bowman excised the injured eye, but declined per- 
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forming any operation for the present on the left eye : lie 
thought it advisable to wait until all irritation had cea^sed. 
The left eye decidedly improved after getting rid of the 
source of the irritation. 

In this patient, as in the previous case, the peculiar 
insidiousness of the disease and its recurrent nature were 
well marked. The child suffered no pain, and scarcely 
any photophobia ; yet the severity of the inflammation to 
which the eye has been subjected is evidenced firom the 
results which it has left behind it. 

2. From foreign bodies within the eye. — The danger 
of the sound eye sympathising when there is a foreign 
body in the injured one is very great. It cannot be ex- 
aggerated. No lapse of time diminishes the risk: it 
continues whilst the source of irritation remains. Even 
the fact that the injured eye has suppurated from the in- 
flammation primarily excited by the accident, does not 
render the sound one more safe, if the foreign body still 
lies embedded in* the shrunken stump. The length of 
time which a foreign body has been in the eye without 
producing any irritation is no guarantee that the danger 
of its presence has passed. In Case LXXII., in which a por- 
tion of a gun-cap was lodged in the eye, suppuration and 
shrinking of the globe followed. For seven years the stump 
remained quiet and gave no trouble, but without any 
apparent cause it then became inflamed, and the sound 
eye was soon after affected sympathetically. The poor 
fellow is now practically blind. He can only distinguish 
light from dark, or the waving of a hand in front of him. 

Again in Case LXXIII. the patient lost his right eye fit)m 
a piece of gun-cap being lodged within it, and for more than 
thirteen years the lost eye caused him no annoyance. 
Without any assignable cause it became inflamed, and 
the left eye was almost simultaneously involved in sympa- 
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thetic ophthalinia. At the time of his admission into the 

Hospital he was scarcely able to distinguish his own hand. 

Both of these cases tend to prove that accidental 

circumstances over which the patient has no control may 

cause a foreign body which has long laid quietly in a lost 

or shrunken eye, to light up such an amount of irritation 

that the sound one will at once become affected by it. 

# 
Case LXXII. — Loss of the left eye from the lodgement within 

it of a portion of a gun-cap — Inflammation of the stwmp 

more than seven years after the injury^ followed by sympa- 

' thetic ophthalmia of the right eye, 

Greorge S., set. 33, by trade a confectioner. — Eight years 
ago, by way of amusement,* he was exploding some percus- 
sion caps by striking them with a hammer on a stone. 
The caps were cheap ones, which he had procured at what 
he called a cheap Birmingham shop, in the country, at the 
price of 25 for a penny. Whilst striking one of the per- 
cussion caps a fragment flew into the left eye, and there 
lodged itself. 

The eye inflamed and suppurated, and, after much suf- 
fering, shrank to a mere stump ; but the foreign body, as 
far as he knew, still remained in the shrunken remnant of 
the eye. Prom that date, for more than seven years, he 
was completely free from pain ; the lost eye gave him no 
inconvenience. The sight of the right eye was remarkably 
good, for he was a crack shot at long distances in the 
volunteer company to which he was attached. 

In February 1865, for the first time, the stump of the left 
eye became painfrd and inflamed, and soon afterwards he 
noticed the sight of the right eye was foggy, but he suf- 
fered no pain in it. This attack continued about three 
weeks, the sight of the right eye becoming rapidly worse. 
Under treatment he recovered, but the sight of the uniur 

Y 
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jiired eye was much impaired. Since then the stamp had 
been repeatedly inflamed, and with each attack the ricrht 
eye had sympathised, and on one occasion became acutely 
affected and very painful. 

After each attack the sight of the right eye was materi- 
ally injured ; and although all irritation would for a time 
subside under treatment, yet he never regained anj of the 
vision he had lost. 

On September 22 of the same year he applied to the 
Soyal London Ophthalmic Hospital. The following i/ras 
the state of the two eyes. 

Left eye. — A shrunken and contracted stump, inflamed, 
and looking red and irritable. Through the centre of 
some cicatrix tissue, which occupied the place of the cor* 
nea, was projecting a metallic point, evidently the extre- 
mity of the piece of the percussion cap which had been so 
long lodged in the eye, and which was now making its 
way to the surface. 

Right eye. — Slightly pink and irritable. The cornea 
clear. The pupil fully the normal size, but fixed and 
completely adherent to the lens capsule, and the pupillary 
area of the capsule of the lens covered with a film of lymph. 
The striation of the iris very indistinct, and the anterior 
chamber very shallow, the plane of the iris having been 
approximated towards the cornea. He is unable to read 
No. 20 of Jaeger's test types or to count fingers. He can 
only just make out the hand when held before his eye, or 
distinguish any large object in firont of him. 

He was at once admitted into the Hospital, and I re^ 
moved the stump of the lost eye. On making a section of 
it, the piece of the percussion cap was seen to have made 
its way towards the surface, and was projecting by one of 
its edges through the cicatrix tissue in the firont part of 
the stump. 
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The deep tissues of the eye were all so matted together 
as not to be recognised. 

The man made a good recovery from the operation, and 
the right eye has decidedly improved. It is less irritable, 
and the pink appearance has disappeared. 

Case LXXIII. — Loss of the right eye from the lodgement 
within it of a portion of a gun^cap fourteen years previotisly 
— Inflammation of the lost eye, and sympathetic ophthalmia 
of the other, running on to almost complete loss of vision. 

This patient was under the care of Mr. Couper at the 
Ophthalmic Hospital. His history was as follows : — 
Whilst shooting in the streets at a target, fourteen years 
ago, a piece of a gun-cap flew into his right eye. For 
some time affcer, he had great pain and inflammation of 
the eye, which ended in complete loss of sight : he did not 
even retain perception of light. 

The man applied to the Hospital on September 2, 1864. 
He said that up to six months ago he had suffered no 
trouble with the lost eye, but about that time it became 
inflamed and painfal, and has continued so ever since. The 
lefb eye at the same time was sympathetically affected, and 
with it he can. now scarcely distinguish his own hand. 

Mr. Couper excised the right eye ; and on making a 
section of it afterwards, he found a small chip of a gun-cap 
embedded in lymph and lying on the ciliary processes : the 
retina was detached. 

3. Sympathetic infla/mmation dependent on abnormal 
changes taking place in an eye already lost, — Eyes which 
either from injury or disease have ceased to be organs of 
vision usually undergo a slow process of disorganisation. 
The original tissues gradually waste, become altered in 
texture, and new products are often formed. These 
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changes are, as a rale, yerj alow. There may be no 
evidence of their having even commenced nntil many jeskrs 
after the eye has been lost. Nevertheless, I believe Hiat 
atrophy and degeneration of the tissnes speedily begin in an 
eye which has ceased to see on account of changes induced 
by a destmctive inflammation, no matter how that inflam- 
mation has originated ; but it may require years to effiect 
a complete disorganisation or change of structure. The 
exception to this, I think, is in eyes which have been lost 
from perforation of the cornea in purulent ophthalmia^ or 
from any disease which blinds by a destruction of the cor- 
nea without implicating the deeper parts. These wiU 
continue for many years, and indeed for long lifetimes, 
without giving their owners any annoyance whatever. 
The fundus in such eyes is healthy ; a gradual atrophy 
takes place from disuse ; and they may shrink, but they 
still remain quiet. 

This is not, however, always the case, for the parts 
within may waste more rapidly than the tunics of the globe 
by shrinking can accommodate themselves to their lessened 
contents, and the relative connection of the internal struc- 
tiues thus becomes disturbed. From atrophy of the vitreous, 
its consistency and bulk are diminished, and the retina, 
deprived of its natural support, falls forward and becomes 
separated from the choroid, which may still maintain its 
normal position with the sclerotic. This space often gets 
filled up by some adventitious deposit, capable either of 
becoming organised and forming a new growth, such as 
fibrous tissue or bone, or at some future period of under- 
going degeneration. 

The development of bone in eyes which have been long 
lost is a frequent source of suffering to the patient and of 
danger to the sound eye. It most commonly occurs in 
those eyes which have been destroyed by injury, or by 
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some inflammatory disease. The bony matter is almost 
invariably seen on the anterior surface of the choroid, 
between it and the retina which is always detached, and 
usually coarcted. In some cases a mere ossific film is 
found lying on the choroid, whilst in others, as in Case 
LXXIV., there is a thick bony cup, sufficient in size to 
occupy nearly the entire stump. 

It seems very probable that the formation of these bony 
plates is due to an inflammatory exudation of lymph on 
the surface of the choroid, which after a lapse of time 
becomes organised and converted into £brous tissue. This 
afterwards undergoes a farther change ; osseous granules 
are deposited within it, and it becomes bone, having all 
the characters, both anatomical and chemical, which distin- 
guish this tissue in other parts of the body. The cup of 
bone is usually perforated near its centre by a small canal, . 
through which passes a small band of the atrophied retina 
back to the optic nerve. 

Whilst bone is thus being developed in the fundus of 
the eye, earthy salts, such as the phosphate or carbonate of 
lime, are frequently at the same time being deposited in 
the lens, if there is one, and between the laminae of the 
cornea ; or if that has been destroyed, in the cicatricial tis- 
sue which has replaced it. 

In a report of a specimen of " Bone from, the inner sur- 
face of the Choroid," by Mr. Hulke, in the Pathological 
Transactions, vol. viii. page 320, he has given the drawings 
of the microscopical appearances of the sections he exa- 
mined. He found in them all the elements of true bone — 
a complete system of vascular canals, with lacunae and 
canaliculi. In the mere scales of bone which he has 
since examined, he has told me that he has been unable to 
detect any vascular canals, but in all he has seen the 
lacunse and canaliculi. This is probably simply due to the 
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&rt that .*ncli ii^U<»te filma of bone were too thin to 
aAtfiit (ti th«m. In toL zi. of the Patfaokigical Tianaaictions, 
paifp! 227, ia a inicn-,«i:-opie drawins of a wctioii ctf a enp of 
Vine jf^ma^fA by Mr. Obre froni an atni|dued eye whi^h 
had b«;«n I^i^t ftom an mjnrr tbirtr jtan preriooalj. The 
a/^c^mnt ^ren br him of tt^ atmctore confirmed H>t 
atreatly d^rAcribed br Mr. Htilke. The chitmic changes 
which are taking' pWa> in saoh erea render them liable to 
frtrffn'^it attacks of inflammation ; and atthotigh these maj 
n'>t fte T«ry nfcTere, T*;t thej are pecnliarij prone to pio- 
dnc^ STinpathftic ophthalmia in the sound eje. 

>'m «7, Fig. 67 is the drawing of a sec- 

tion of an eje from a patient, set. 30. 
She bad \oA all sight in it from an 
injury eighteen years previons to her 
coming under my care. Cntil within 
fonr or five months it had never 
given her anj tronble. The globe 
was ihnink about one-third ; at times it was very painful, 
niid it had lately been subject to fi-eqnent recturences of 
inflammation. But her chief anzietj was about her sound 
eye, which sympathised whenever the lost one was in- 
fiamod. Bhe complained that it became very irritable, and 
that alio watt unable to read or work with it. I therefore, 
with her consent, excised the lost eye. 

On making a section of it, the appearance represented 
in tig. 07 was scon. The entire retina was detached 
and coarcted ; the choroid was in tiiv. with the sclerotic ; 
but lying on its anterior surface around the optic nerve was 
a delicate film of bone. 

After the operation all sympathetic irritation rapidly 
subsided. 

The next cose is a good example of the development of 
a liirgt^ Clip (if bone in the stump of an eye which had been 
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lost for more tlian sixty yeara. It was removed, as it hM 
become very painful, and wae exciting aympatlietic symp- 
toms in the other eye. 

Case LXXIV. — Mary S., ffit. 61, came under my care 
on account of neuralgic pains in the stump of her lost eye. 
From her description, her left eye was lost in infoncy, 
before she was twelve months old ; 
the cornea had been destroyed, and 
its place was supplied by cicatrix , 
tissue, in which was now seen to be 
deposited a quantity of chalky mat- 
ter. It then shrank about one- 
third. She never had any annoy- 
ance from it until about four months ago, when it 
began to give her pain, and since then she has suffered 
with it severely. The right eye presented all the usual 
symptoms of sympathetic irritation. I therefore excised 
the stump of the lost eye. 

On making a, section of it, the appearance well repre- 
sented in fig. 68 was seen. Nearly the whole of the in- 
terior of the stump was occupied by a thick cup of bone. 
The dai'k line just within the sclerotic is a section of the 
atrophied choroid. The bone extends forwards to within 
a short distance of the cicatrix tissue, which has taken the 
place of the cornea ; and running through the centre of 
this mass of bone are seen the wasted remains of the 
retina, folded upon itself, so as almost to resemble a 
cord. 

The patient soon recovered from the operation, and all 
irritation of the right eye ceased. 

The following case is a very instructive one, as it shows 
the danger of the neglect of frequent warnings. In this 
patient the lost eye was otten ii sourcu of pain from the 
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8. IL, art, 2'>, came W tLc' H«^pital in December, ISdi, 
Uj netik a/lvice coiicemiug th^t; i^bt ejre. tlie sigbt c^ wi&idi 
be hiui h^et nearlj twentj rears prerionslj. The comeA 
waii lUbrbuloujs ; a p^^rtion of tbe irifi had eridentlj been Te- 
moved fr^r the purpo^ of making an artiiicial pupil, and 
«ome opaque cai^sule occupied the irreguhir pupflDazr qnce. 
The eye wan soft, and as an organ of rision naeleBB; it 
waii liable to attacks of inflammation, which gare him 
considerable annoyance. As the eye was then quiet, there 
was no need for active interference ; but the patient was 
strongly advised, if it again became troublesome, to come 
at once to the Hospital and have it removed, as it was very 
possible it might act injuriously on the sound eye. 

On July 11, 1803, he again came to the Hospital on 
account of the bad eye being inflamed and painfuL Its 
removal was urged, but in vain ; he was treated with bel- 
ladonna fomentations and tonics, and all active mischief 
for the time ceased. His great objection to having the 
eye removed was, that as he was subject to epileptic fits, 
he did not like to wear an artificial eye. 

In November of the same year he was again suffering 

« 

from a recurrence of the inflammation, but under the use 
of soothing applications the eye sufficiently recovered to 
enable him to cease liis attendance at the Hospital. 
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On March 8, 1864, he returned to the Hospital with the 
right eye again inflamed, and he was strongly urged to 
part with it, but he positively declined to submit to the 
operation. 

On the 22nd of the same month the left eye began to 
show symptoms of sympathetic irritation. The whole 
globe had a pinkish appearance ; there was a ciliary zone 
!f r^ess lund the Vomea, a;d a decided diJess of 
vision. He was unable to define clearly, and it was with 
difficulty he could read No. 2 Jaeger's types : even then 
he reftised to submit to the removal of the right eye. 

On March 28 the symptoms of sympathetic irritation in 
his left eye were much more manifest, and active deep- 
seated inflammation was present. The whole eye was 
very red, the aqueous serous, and the pupil fixed : he was 
now not only willing, but anxious, to part with the right 
eye. He was at once admitted into the Hospital, and I 
removed the eye which had given him so much trouble. 

From the operation he made a good recovery ; but the 
disease, which was now thoroughly established in the left 
eye, was not arrested : unhappily, it steadily progressed. 
On April 11 he was unable to count fingers, and since then 
he has become totally blind. Had the patient submitted 
to the removal of the source' of irritation at the commence- 
ment of the attack of sympathetic ophthalmia in the good 
eye, there would have been a much greater chance of his 
recovery; but the delay in his case unfortunately ren- 
dered the operation, though his only chance, too late for 
success. 

Treatment. — In the treatment of sympathetic inflamma- 
tion of the eye, we must consider — 1. How to arrest the 
progress of the disease ; and, 2. How to deal with an eye 
which remains damaged after the disease has been arrested. 
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1. How to arrest the progre$$ of the disease. — If the sjm- 
pathetic inflamiuation of one eye is dependent on injniy to 
the other, and it iB clear that the wounded eye is a lost 
one, or if it arises from the irritation of the remains of an 
already lost eye hecoming inflamed, then there cannot be 
a moment's hesitation about the propriety of at once re- 
moving the exciting cause of the disease, and extirpating- 
the diseased or the injured eye. 

The removal of an eye by the present operation is so 
simple a proceeding, attended with so little annoyance to 
the patient, and is at the same time generally followed 
with such decided benefit, that it is the absolute duty of 
the surgeon to urge it, when necessary, in the strongest 
manner. Very frequently, after thus getting rid of the 
primary source of irritation, the sympathetic symptoms in 
the other eye will rapidly subside. 

The importance of removing at an early period an eye 
which has been so injured as to be useless, and which is 
exciting irritation in the other, or the inflamed remnant of 
a lost eye which is acting in the same prejudicial manner, 
cannot be exaggerated ; for though in the very early stage 
of sympathetic ophthalmia the removal of the cause of ir- 
ritation will and generally does cause its subsidence, yet 
when the disease has thoroughly taken hold of the sound 
eye, even the removal of the lost one may fail to arrest its 
progress. 

But suppose the sympathetic irritation is due to a 
wound in the other eye, and that the injury has not been 
quite sufficient to destroy sight, how then should we act? 
In such a case, if I saw the patient suffering with the one 
eye in the early stage of sympathetic ophthalmia, I would 
unhesitatingly sacrifice the injured eye with the hope of 
saving the other. 

General treatment.- -Absohite rest to the oyes is impera- 
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tively demanded ; all reading, writing, or finfe work of any 
kind, must be forbidden ; when at home, the room should 
be kept darkened, and, when out, dark neutral tinted glass 
goggles should be worn. It is impossible to overrate the 
importance of keeping the patient for a long period in a very 
subdued light ; it affords the best hope of success, and places 
the 6yes in aposition to receive most favourably the influence 
of any other, treatment which may be adopted. However 
well the patient may progress, the order to rest the eyes 
ahd abstain from work should not be rescinded for at least 
from six to eight months. The disease is very recurrent 
in its nature, and the too soon exposing the eyes to the sti- 
mulus of strong light will increase the chances of relapse. 

In some cases I have seen decided benefit from a mode- 
rate inunction of mercury, but quinine in one or two-grain 
doses must be given at the same time. 

Local applications. — Belladonna in one form or another 
affords the most grateful application to the eyes. A solu- 
tion of atropine, of the strength of one grain to the ounce, 
should be dropped into the eye three or four times a day. 
It has a double effect : it is a direct and very excellent 
sedative to the eye, allays irritability and relieves pain, and 
sometimes it seems to exert almost a specific action on the 
disease ; but in addition to this it dilates the pupil, and so 
helps to destroy recent adhesions, and by maintaining the 
dilatation tends to prevent the formation of a closed and 
contracted pupil. The frequent use of a belladonna fo- 
mentation also gives great comfort. 

At one time I used to think that if an iridectomy was 
performed on the affected eye at an . early stage of the 
disease, it helped to quiet it, and by the removal of a piece 
of iris an artificial pupil was established, and a portion of 
transparent lens was exposed, if lymph had already been 
effused on the lens-capsule within the pupillary area. Ex- 



532 TEILVTMEVT mF SniPATHiTlC 



perit-n'-e h^is n«.*v m^le me think mud met dil&TentlT. I 
b^ii^Te th:&t whilst the ere is metirelj inflmmed, opermtiTe in- 
terftrnEnK-e is {^.«<itiTelT prejudicial ; mn indectmiT, if At- 
tempt^rd. is p^rf<.*nDed under rerr nn&ToaimUe eirtnuii- 
stanofS^ mnd is generuUj iodifTerentlj mccomplished : ^r 
the iris, s«.<iked irirh lymph, is so firimblethmt it temzs before 
the hci^.»k or the fon>fr>s^ mnd bat m snimD portion of it caui 
be remoTed : the irritj&ti«>n of the ere is incremsed rmtker 
than mnv^teil, and fre:^h Irniph speedilr fills the spmoe made 
bj the excision <.»f the piece of iris. On this mccoont no 
attempt to form m new popil should be mmde nntil the 
diseaise has been quite subdued mnd the ere is qniet. 

2. H*jic hrfi i*j ii'fti iri'^A '.III eye wkicA rtWMifu dam^aged 
ailyr th^ (/iVrai^ h'lf h^.en arresi^jd, — If the disemse hms been 
stayed before the det^j^r parts of the ere hmre been seriooalj 
implicated, and a fliir perception of light remmina, much 
mar be d«>ne to restore useful rision to the ere. The eon- 
dition of the ere afler an attack of srmpathetie ophthmfanim 
will Tarr accordin^r to the intensitr of the disemse to which 
it has been subjected. But to consider m seTeie tiiongh 
not an extreme case : — the pupil will be found closed mnd 
contracted ; its margin, and pr\>bmblT mlso the gremter pmrt 
of the posterior surface of the iris, bound to the cmpsnle oi 
the lens, and the small pupillmrr spmce filled np with m 
dense false membrane ; the iris has been altered in struc- 
ture and become fibrous, and its elasticity has been de> 
strojed. In such an eye mn ordinmrj iridectomy would 
fail, partly because it would be difficult if not impossible 
to get away sufficient iris to form mn opening Imi^ enough 
for an artificial pupil ; mndpmrtly fix>m the portion of lens, 
which would be exposed if an mrtificiml pupil wms success- 
fully made, having its capsule coated with uTem, owing to 
the adhesions which had existed between it and the pos- 
terior surface of the iris. It is generally, therefore, mdris- 
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able in such severe caeea to get away the lena at the eame 
time that the operatioo is performed for making the arti- 
ficial pupil. The extraction of the lens aeema to exert a 
beneficial influence on the eye, as after it has recovered 
from the eflects of the operation it is mnch leas disposed 
than it was before to a recurrence of the inflammation. 

The plan which has been adopted by Mr. Bowman and 
Mr. Critchett has given very favourable results. An iri- 
dectomj-knife is used to make an opening at the margin 
of the cornea, as in an ordinary operation for iridectomy ; 
but the point of it is carried beyond the pupil, and made 
to dip downwards, so as to make a transverse cut in the 
iris just below the pupil. The blades of a pair of fine 
scissors are then introduced through the opening at the 
margin of the cornea, one blade in front of and the other 
behind the iris ; and a cut is made first on one side to join 
one extremity of the transverse sUt below the pupil, and 
the same proceeding is then repeated on the other side to 
uLake a similar cut to join the other end of the transverse 
incision. The somewhat oblong-shaped piece thus in- 
cluded in the section conaists of iris, and a portion of the 




anterior capsule of the lens adherent to it. The piece is 
then lifted away by a pair of forceps, and the lens-matter 
behind removed by a curette or cataract-spoon. 
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li 'lit* niilitt-r3 F3ii* t -T'oina'zu^rii! ■ 'ipiinisfcrnihii. w^jer^ 

iriih^r* ~Ji* ijLjj^u Oi? ':»-'-^'^!i i imt TLiif jen* 'nipiRiiif hakve 

If "lit* -)• iri* a cVnf -^i7:» isr^L ':;[' "htt ^*^m^ val •-•£ 'ie iri* a* 

iiiL.* T**" ^-^T^L TTUL zjj^ r:»^ra.n» tu till* *icilj 'Jt it is 

n« a •> 'z*^ l-zit*- "y a !t arH-x :t TT*Hfc oa oBn* Lfnu esiipettle. the 

t:.'ja^ ^ 47:T:a.!Ti*,i- :*:r!2i i:c* irrrxs c* T»*Ty a^c to tvILi^w, wlikrk 
fr-fj'::rr^rlT eii'Ls in oI,:i5Tzr»* ot* ui>* pcLrtL This idat W 
afrrrrwirii rrTn-eiiieii tj * srL'rts^^i-ent oc-^i^tioiu when 
a«I tLf^ irTTtAti'ii iniTi«!»^l bj rL*e> first iuis «>>mplet^T sal>> 
siM'^L A new p*ip[l mtkj tn^e-n be tiirK fi>niied : — ^The £ike 
m<rTr.br&ne is to be tt>ni thm^ci^^K with a fine needle, sod 
afrf:T ka^n^ made an opening' in the cornea near its mar- 
^n with a broad nee»Ee, a TjTrell's hook is to be passed 
within the anterior chamber, and the popillarT edge of 
the iriii beini^ seized, it is to be drawn out thiongh the 
wonnd and cnt off. This operation nsuallT succeeds in 
re»torin<^ a good pupil to the eje, when any minor one 
wonid probablj fail. 

TJie folhiwing case was jointly under the care of Mr. 
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[1 and mjself. When the child was brought to the 
Hospital, the diseaae appeared to have Bubsided ; both eyes 
were perfectly quiet, and had been bo for many months. 
The object of the treatment wa,s to regain, if possible, Bome 
useful vision for the eye which bad suffered from sympa- 
thetib inflammation. 

Case LXXVI, — Thomas S., set. 8, was admitted into the 
Ophthalmic Hospital on May 7, 1866, auffering from the 
results of sympathetic ophthalmia of the right eye. 

History. — Two years ago, when at play, a boy threw a 
peg top at him, and the peg struck the left eye, penetrated 
it, and then fell out a^in. 

The wound was in the outer mai^in of the cornea, ex- 
tending into the ciliary region. The eye at first suffered 
severely ; it became much inflamed, and all Bight soon 
after the accident was quite destroyed. 

About three months after the injury the right eye 
became affected witb sympathetic ophthalmia. 

State on admisnon. — The Left {the wounded eye) pre- 
sented the appearance which is shown in fig. 70. 
Fm. 70. 




At the outer part of the cornea there was a diffused 
leucomatous whiteness, indicating the site of the injury. 
The anterior chamber was very shallow, so as to be 
scarcely i>erceptible. The iris had lost all appearance of 
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striatii »iu and baUrinsr forwmnls was Ijing almost in contact 
with the cornea. The pnpil was drawn towards the outer 
margin of the cornea, and entirelr adherent to the opaque 
lens capsule behind it. With that eje the Lid had Just 
perception of light. 

The Buj?ii the nninjured eje . — The cornea was clear^, 
the anterior chamber diminished from the iris bein^ 
thrown forwards towards the cornea. The papil ^iras 
slightly contracted, and completelj adherent to a piece of 
milk-white opaqne capsnle which occupied its aiea. With 
it he was able to make out qaicklx passing shadows ; but 
he could not count fingers or see the hand. 

As the disease seemed to have expended itself^ the 
treatment was directed solely to the endeaTOur to regain 
some useful vision in the right eye. The injured one was 
left alone. 

On May 12 I performed an iridectomy upwards on the 
right eye, and extracted the lens, but left the piece of 
opaque capsule in the pupillary space to be dealt with at 
a future period. 

The eye progressed very &vourably , and on May 20, when 
the boy left the Hospital, it had recovered from the opera- 
tion, and presented the appearance very correctly repre- 
sented in fig. 71. 

On June 21 the lad was readmitted into the Hospital, 
and in my absence Mr. Bowman completed the treatment 
of the case. 

Having made an opening in the margin of the cornea 
with a broad needle, he introduced the points of a pair 
of fine scissors, and with two snips cut out a triangular 
piece of the opaque capsule, which he then lifted out of 
the eye with the canular forceps. 

For some hours after the operation there was considerable 
pain in the eye, but this was relieved by the application of 
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iced water. The eye did well, and on July 9 he waa dia- 
clLaxged from the Hospital. He could then count fingers 
and ^de himself aboat. The sight will probably con- 
tinue to improve. 

Flo. 71. 




The next and la&t case is an illostration of aympathetic 
ophthalmia which has run its course unchecked, and has 
tenuinated, as such cases generally do, in almost total 
blindness. 

Case T.YTVTT — James S., set. 12, was brought by his 
mother to the Ophthalmic Hospital from the country 
to see Mr. Bowman on May 30, 1865. He had met with 
an injury to the left eye in November 1863. He was en- 
deavouring to look into a pigsty, to see a little pig, and 
in bending his head to look through a chink in the door 
he struck his left eye against a nail which was projecting 
from it. The eye was, she believes, raptured. The child 
was blind immediately after the accident. After much 
Bufifering, extending over between two and three months, 
the injured eye began to shrink, and continued shrinking 
until it reached its present state. The right eye became 
sympathetically affected, she thinks, a1»)nt three months 
after the primary injury to the left ; but she is uncertain 
as to the exact date, as he never mffered any pain in it. 
The eye at one time looked red, and the lids gummed to- 
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gether in the morning ; and he had a slight pricking sen- 
sation in the eye, but beyond this he never complained. 
The sight, at first dim, steadily but gradually, from day 
to day, became worse and worse, until in about five or six 
months he was practically blind. 

Present state. — Left eye shrunk, and fallen back into 
the orbit ; the lids coming together cover it, so thdt, unless 
they are raised with the fingers, the stump of the injured 
eye is not seen. 

TJie right eye has a very imperfect perception of light. 
He is just able to distinguish the window, but no more. 
The eye is soft ; its tension — T 2 ; yet the ciliary veins seen 
on the surface are large. 

The iris is bulged forward, and almost in contact with 
the cornea. No anterior chamber can be seen. The pupil 
is completely closed, and the lens is cataractous. The 
opaque lens also is carried forward with the iris, so as to 
be almost in apposition with the cornea. Of course no 
ophthalmoscopic examination could be made, but, judging 
from the state of the eye and the defect of vision, it is very 
probable that the retina is more or less detached. 

General Conclusions, — The following are the conclusions 
I have been led to draw fix)m the cases of sympathetic 
ophthalmia which have come under my care : — 

1. That it is a peculiar inflammation of one eye, origi- 
nating solely from an irritation in the other. 

2. That the most frequent causes of sympathetic ophthal- 
mia are : 

a. Penetrating wounds of the eye, and especially those 
which involve the ciliary region, 

yS. Foreign l>odies within the eye. 

7. The irritation excited in the sound eye by dege- 
nerative changes taking place in the one already lost. 
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3. That one of the great peculiarities of sympathetic in- 
flammation is its tendency to the rapid effusion of lymph 
into all the tissues of the eye which it invades, capable of 
speedy organisation. 

4. That the disease once started is very difficult to arrest ; 
that it is recurrent in its nature ; and that, even if the first 
attack be arrested, a recurrence is almost certain to take 
place. 

5. That it is seldom if ever excited by k suppurative in- 
flammation of the wounded eye. 

6. That the removal of the injured eye affords the best 
chance of arresting the disease ; and if this operation is 
resorted to in its very early stage, there is a good prospect 
of its doing so. 

7. That if the symptoms of sympathetic ophthalmia are 
fully developed, the removal of the injured eye (the source 
of the irritation) may fail to arrest the disease, though it 
will afford a chance which should not be neglected. 

8. That in no instance have I seen sympathetic ophthal- 
mia originate in an eye after the other had been removed 
on account of an injury. I have frequently seen it con- 
tinue it« course after the removal of the injured eye, but 
in each case sympathetic symptoms were manifested before 
the eye was removed. Hence the importance of diagnos- 
ing in what cases of injury sympathetic ophthalmia is 
likely to follow, and the necessity of at once excising such 
injured eyes which are prone to produce it, and especially 
if they are already lost for all visual purposes. 

9. That in the treatment of sympathetic ophthalmia, any 
operation on the eye whilst it is inflamed is positively pre- 
judicial ; but that when all the activity of the disease has 
subsided, much may often be done by some operative pro- 
cedure to regain for the patient some of the sight he has 

z2 
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lost, and also at the same time to preyent a recurrence of 
the attacks. 

10. That in the early stage of the disease tlie tension 
of the globe is often increased to T 1 or 2 ; bul^ that in 
the later stage the eye becomes soft from atrophy of the 
vitreons, causing a diminution in its consistence and bnlty 
and that this state is often followed by detachment of the 
retina. 
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CHAPTER X. 

INJURIES OF THE ORBIT. 

THB LODGX3iBMT OF FOHBION BODIB8 IN THB ORBIT— FIB8T, THB IK MBDIATK 
BFFBCTS TUBT MAT PBODUCE — SKCOND, THB SXCOXDABT SFFBCT8 WHICH 
MAT BBSULT FROM THBM — TRBATMBNT OF FOBEIOM BODIES IS THB OBBIT — 
PENBTBATINO WOUIiDS OF THB ORBIT — FRACTURB OF THB BONBS OF THB 
ORBIT— ABSCESS OF THE OBBIT, ACUTB AKD CHROMIC : CAUSES OF, STMFTOMS, 
AND TREATMENT. 

Foreign Bodies in the Orbit. — The lodgement of a foreign 
body wif hin the orbit is one of the most dangerous acci- 
dents which can be met with in ophthahnic practice, as it 
not only always involves a serious risk to the eye, but it 
even places the life of the patient in considerable jeopardy, 
and in some . instances has caused death. It may prove 
hurtful to the patient both by the immediate and secondary 
effects it is liable to produce. 

The immediate effects which may arise from the lodgement 
of a foreign body in the orbit are : — 

I. In its passage into the orbit, it may either injure the 
parts within the eye or rupture its external coats. 

II. Although the eye itself may escape injury, the 
optic nerve may be wounded, and absolute blindness 
follow. 

in. It may injure the walls of the orbit, either by pene- 
trating them or by causing fracture. 

The secondary effects which a foreign body within the or- 
bit may excite are : — 
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I. If a foreign body has escaped observation, and has 
been allowed to remain buried in the orbit, it may excite 
orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which maj end in great 
impairment of vision or in complete destruction of the eye 
from suppuration. 

II. As a consequence of the orbital inflammation, a por- 
tion of the bones of the orbit may become necrosed. 

III. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes 
of the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abscess of the brain. 

A foreign body generally enters the orbit somewhere 
between the upper or inner side of the eye, and the roof or 
inner wall of the orbit ; but cases are frequently met with 
where it has passed in at other points around the eye. If 
small, it usually buries itself in the loose cellular tissue of 
the orbit ; but occasionally it becomes fixed by either pene- 
trating the globe, or one or other of the frontal or ethmoi- 
dal sinuses, or by becoming in some way wedged between 
the globe and its external muscles. 

It is very strange how often this accident has happened 
without the patient having been aware of the true nature 
of the injury he has sustained. Some of the most extraor- 
dinary cases which hare been recorded in ophthalmic sur- 
gery have been the lodgement of large foreign bodies in the 
orbit without the knowledge of the patient, and in many 
of them recovery has followed their removal, without any 
loss or impairment of sight. 

In No. 4 of the Ophthalmic Review, page 337, Mr. Carter 
of Stroud has related the following very remarkable case, 
in which a large piece of an iron hat-peg was impacted in 
the orbit and remained there for a number of days without 
the patient being aware of its presence. It was then ex- 
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tracted, and the man made a rapid recovery without any 
impairment of the sight of the eye. 

Case LXX VilL — " G. W., a hale, vigorous old man, 
turned 73 years of age, fell down stairs in the dark, being 
drunk, some time in the last few days of May 1864. He did 
not lose consciousness from the fall. He injured the nasal 
side of the right eye, and bled very freely from the wound ; 
but he did not seek medical aid till June 1, when he went 
to Mr. Clarke, who found a ragged conjunctival wound and 
much swelling of the lids, and ordered a simple dressing. 
The patient presented himself at intervals until June 6, 
when Mr. Clarke discovered the presence of a foreign body 
in the wound, but deferred its removal imtil the following 
day, when he visited the man at his home. He then felt 
the extremity of a piece of iron, which he seized with for- 
ceps and attempted to withdraw. By using considerable 
force, and after much time, he removed the entire shaft of 
a cast-iron hat-peg, measuring three inches and three-tenths 
in length, and weighing twenty-five scruples. On further 
inquiry, Mr. Clarke found that this hat-peg had been one 
of a row, screwed to the wall near the bottom of the stair- 
case ; so that the man must have fallen upon the end of 
the peg, and must have broken it by his momentum after 
it had become completely buried in his orbit. The base 
of the hat-peg was still in its place in the row, and pre- 
sented a recently fractured surface fitting accurately to 
that of the portion removed firom the patient. The annexed 
woodcut represents the hat-peg and its base precisely of 
their natural size. 

"When the question arose with regard to the exact 
period of impaction, no one could answer it. There were the 
seven days during which the patient had been under me- 
dical observation ; but he could not remember on what day 
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of the week he fell down, and coold only say that it was 

four or five days before he went to the doctor. Four .or 

Pio. 72. five, with an illiterate old maji, 

^^^^ means simply x ; but it may be 

\^^m presmned that the a«taal period 

p ^1 of impaction was between ten 

'^m and twenty days. The patient 

recovered without a single on- 

favoorable aymptom. 

" To-day, Norember 12, I 
have made a carefiil examina- 
tion of the injured put. 

" The hat-peg appears to have 
lacerated the conjonctiya of the 
globe a Uttle to the inner aide 
of the cornea, and to have passed 
between the ocular moscles and 
the lachrymal apparatus without 
injury to either. About a line 
from the corneal margin, and 
below the horizontal meridian 
of the eye, there is an excres- 
cence as lai^ aa a amall hemp- 
seed, and resembling the little 
growths that sometimes follow 
operations for strabismuB. From 
this excrescence aa an apex, a 
conical patch of vascularity, like 
a pterygium, extends to the ca- 
runcle, and the patient says that 
a few exceedingly small frag- 
ments of bone have worked out. 
The excrescence probably con- 
ceals the opening of a fistula ; but I sought vainly for such 
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an opening with a probe. The vision and moyements of the 
eye are unimpaired, and the lachrymal apparatus is perfect. 
But the excrescence, by resting on the margin of the lower 
lid, diverts a portion of the tears from their proper course, 
and occasions a slight epiphora. This is, indeed, the only 
inconvenience that the patient has sustained from the injury. 

" Mr. Clarke was compelled to use very considerable force 
to remove the hat-peg, and had to loosen it by lateral 
movements as well as by direct pulling. Partly from this 
reason, and partly from his natural astonishment at its 
bulk and length, he can scarcely be certain of its direction ; 
but, from the relation of its original position to the pro- 
bable direction of the fall, as well as from anatomical con- 
siderations, and from his impression at the time, he thinks 
that its point must have been received in the antrum of 
the opposite side. The entire absence of head symptoms, 
however, must not be taken as conclusive upon this part of 
the question ; since there are cases on record, perfectly 
authenticated, in which undoubted injuries to the brain 
have been recovered from without any symptoms that 
could have revealed their existence." 

The next case, which occurred in the practice of Dr. N^- 
laton, is, if possible, even more remarkable. It is thus re- 
lated by Drs. Zander and Geissler (Yerletzungen des Auges, 
Bd. i. s. 225). The following translation is by Mr. Carter 
of Stroud.* 

Case LXXIX. — " A. man, 26 years old, applied at N^- 
laton's Hospital on account of a lachrymal fistula, and 
stated that three years previously he had received a 
blow, in the inner angle of his left eye, from the ivory 
handle of an umbrella, and that it had rendered him 

* Ophthalmic Review, No. 4, p. 339. 
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tiric/>nJ»C)oTiii fr/r Krreral hours. At that time he ^m-^^ 

m 

iiikfm U» De«iDaiTe«' Hospital with a Ueedingr woizii*i. 
a cntiui'Vire and a half in length, at the place of injionr. 
Tbi« wound was examined with a probe, and it wa^ 
believed that a splinter from the superior inaxillarT' 
bone had been driren bet ^een the eje and the inner w^all 
of the orbit. Various fruitless endeayours were made 
U) remove this sup[>o»ed splinter, and some small white 
jmrtich'S were brought away bj' the forceps. The g-lobe 
was unhurt, but its movements towards the nose were im- 
{>eded, and mydriasis was produced. The suppnratioa 
gnulually diminished, and the skin contracted and healed, 
leaving only a fistulous opening to a channel leading* to 
the sup[Kjs<^d splinter. Further treatment was then aban- 
doned, and the patient was discharged. On presenting 
himself U) Nelat<^>n, he exhibited slight exophthalmos on the 
left side, with strabismus divergens ; the sclera yellowiah, 
or slightly coloured, as if from ecchymosis ; the refracting 
media nonnal. Below the inner angle of the eye was a 
sinus, one centimetre in depth, having an external opening 
precis(*ly like that of a lachrymal fistula ; but the lachrymal 
sac was healthy, and the tears passed into the nose ¥rithout 
impediment. A probe, introduced with some difficulty, 
struck upon a very hard, smooth, and immovable substance. 
Lying down at night produced severe pain in the left side 
of the head, which pain almost entirely subsided in the 
daytime. Notwithstanding the certainty of the patient 
that there was no foreign body, and his assertion that the 
umbrella had not been broken by the blow, N^laton did 
not feel satisfied upon the point, and he determined to re- 
move the hard substance, whatever it might be. He made 
an incision, two centimetres in length, over the inferior 
margin of the orbit, and through this incision a slight* 
mobility of the substance could be felt. The substance 
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-was then seized with strong forceps, and, to the astonish- 
ment of everybody, an ivory handle was withdrawn, cylin- 
drical in shape, four centimetres (one inch and five-eighths) 
in length, and a centimetre and a half in thickness. The 
end that had been turned outwards showed where it had 
been broken from the wood of the umbreUa-handle, and 
presented indentations, produced by the attempts at ex- 
traction made by Desmarres three years before. There 
followed some bleeding from the right nostril, the pains 
disappeared, and the eye regained its movements inwards. 
After a few days the patient left the Hospital with his 
vision improved, and with the fistula nearly healed." 

These two cases illustrate the fact that large foreign 
bodies may become buried in the orbit without the know- 
ledge of the patient, and that recovery with good sight may 
follow their removal. 

I. In the passage of the foreign body into the orbit ^ it may 
either injure the parts withintheeye or rupture its external coats. 

The following case is an example of this form of accident. 
The foreign body as it penetrated tlj^e orbit inflicted such 
an injury to the external coats of the eye that there was 
immediately complete loss of sight, and the globe afterwards 
shrank. The patient was under my care at the Boyal 
London Ophthalmic Hospital. 

Case LXXX. — Lodgement of a piece of iron in the orbit and 
wound of the eye from the bursting of a railway fog-signal 
— Complete loss of the eye. 

Joseph C, aged 7 years, was brought to the Ophthal- 
mic Hospital on August 1, 1865, having met with a 
severe accident to the left eye eight weeks previously. 
The history the mother gave is as follows : — Living 



3 IS POREIGX BODIES IX THE ORBIT. 

in the neighbourhood of the Great Eastern Kail ^w^ v. 
near Shoreditch, her child, like others in that locality. 
would oecasionaUj pick up a detonating fog-signal, soTne- 
times two or three, and explode them for amusemexit. 
Eight weeks prior to her application at the Hospital tlie 
lad found a fog-signal, and, unnoticed by the mother^ lie 
maide it explode by placing it on the ground and striking 
it with a brick until it went off. The boy was at oooe 
knocked down ; a large portion of the metal casing pene- 
trated the orbit, inflicting a long wound in the upper eye- 
lid by tearing through its entire structure obliquely from 
the outer margin of the orbit to its tarsal edge. The lad 
was seen by a surgeon in the neighbourhood, who brought 
the edges of the wound together, after remoying finom the 
orbit a large piece of tinned iron nearly an inch in length. 
The wound in the lid united favourably; but the eye, 
after much inflammation, gradually began to shrink. 

State on admission. — A long cicatrix extends obliquely 
across the upper eyelid. At the upper extremity of it, 
and immediately beneath the upper edge of the orbit, the 
small end of a piece of metal can now be seen protruding^ ; 
it is very firmly fixed,, and evidently extends some distance 
backwards. It is only during the last fortnight that it has 
made its way through the integument of the lid. The eye 
is quite lost, and shrunken about three-fourths. 

The child was placed under the influence of chloroform, 
and I excised the shrunken globe, and after some troublie 

succeeded in removing from the orbit a 
large fingment of tinned iron, which had 
become fimdy wedged against the supe- 
rior orbital plate. It was clearly a por- 
tion of the fog-signal, and was of the 
shape and size represented in fig. 73. On examining the 
eye, it was seen that the sclerotic had been perforated 
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close to the optic nerve, vitreous had been lost, and pos- 
terior intraocular hemorrhage had foUowed. Since the 
removal of the eye and the foreign body, the boy has made 
a good recovery. 

n. In the passage of the foreign body into the orbit the 
globe may escape inju/ry, but the optic nerve may be wounded 
by it, — This fact has been already exemplified in Case 
L XVIII., p. 298, in which the sight of both eyes was de- 
stroyed by a musket ball which entered at the inner angle 
of the left eye and made its exit close to the lobule of the 
right ear, passing behind the nasal bones. 

For the following notes of a very interesting case of 
sudden and immediate loss of sight from the lodgement of 
the head of a bulrush within the orbit, I am indebted to 
Dr. Way and Mr. Bowman, under whose care the patient 
at different times placed himself. Prom the history of the 
accident, the sudden blindness which immediately fol- 
lowed, apd the size of the foreign body which was after- 
wards removed, I think there can be little doubt that 
the optic nerve was wounded by the spike of the bulrush. 

Case LX XXL— The Rev. T. B., set. 30, was out shooting 
in one of the Isles of Scilly on October 27, 1858, when he 
stooped quickly to pick up a bird which had fallen amongst 
some bulrushes. Whilst doing so, he suddenly felt a sharp 
pain in the right eye ; some bleeding ensued, and he at 
once found that the sight of it was completely lost. Dr. 
Way saw him in consultation about ten days after the ac- 
cident. There was then much pain in the eyeball, swelling 
of the lids, and ecchymosis of the ocular conjunctiva. The 
lower lid was everted, and there was a serous discharge 
fi-om the orbit, from a smaU sinus beneath the globe. No 
foreign body was detected, though its existence within the 
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having been lodged in the orbit, it is certain that one of the 
orbital walls must have been penetrated, probably the inner 
or the lower; one extremity of the foreign body must 
have been partially projected either into the cavity of 
the nares or else into the. antrum, or it may in some 
instances have entered the ethmoidal or frontal cells. 
The size of the orbit forbids the idea that many of the 
foreign bodies which have been extracted from it should 
have been contained absolutely within its walls. In Case 
LXXVni., in which nearly 3^ inches of a hat-peg was 
driven into the orbit, it was the opinion of Mr. Clarke^ 
the gentleman who attended the patient, that " its point 
must have been received in the antrum of the opposite 
side." Again in Case LXXIX. it is stated that when 
M. Nelaton extracted the foreign body there was some 
bleeding from the right nostril, showing that the inner 
wall of the orbit must have been penetrated by it, and 
that one extremity of it was probably resting in the pos- 
terior nares. 

In some instances where the foreign body is not very 
large, that part of the orbital wall against which it im- 
pinges may be ftuctured without being penetrated by it. 

The following case illustrates one of the primary as well 
as some of the secondary results which may be produced 
by a foreign body in the orbit. The patient was under 
the care of Mr. Hulke in the Middlesex Hospital. She had 
been injured by a fragment of wood from a clothes prop 
haying been impacted in the orbit. From the very first 
the case seems to have done badly ; on the eleventh day 
she was admitted into the Hospital with tetanic symptoms, 
and she died on the twelfth day after the accident. 
JVom the post mortem examination it was found as a 
primary result of the accident that the eye had been 
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eyeball was advanced in front of the plane of its fellow 
The conjunctiva was oedematous, and there was a muco 
purulent discharge. No opening could be detected with r 
probe. The cornea was semi-opaque, and at the lowei 
part of its circumference there was a sloughy ulcer. There* 
was fulness in the temporal and masseteric regions, anc 
rigidity of the lower jaw, which could be only separatee 
about a quarter of an inch from the upper. The tongu( 
was swollen; the breath foetid, and the saliva ran pro- 
fusely from the mouth, probably from mercurial salivation. 

She articulated very indistinctly and with much diffi- 
culty : her breathing was tranquil, her colour pale ; anc 
when asked if she was in pain, she always pointed to th* 
upper part of the throat. The right side of the face wa- 
flaccid from paralysis of the portio dura. 

Aiig. 18. — At about mid-day the patient was seized witl 
tetanic convulsions accompanied with extreme dyspnoea 
her head was drawn back on her shoulders, her bod 
bent forward, her knees drawn up, and the supra-clavicu 
lar spaces deeply tucked in. There was erkreme lividit; 
of the countenance, and almost complete insensibility 
This paroxysm lasted for about ten minutes, and thei 
slowly subsided. From this time twitchings of the mus 
cles of the neck on the left side frequently recurred, and 
were excited whenever a current of cold air fell on her, oi 
when she was touched. Later in the afternoon she had 
three or four attacks similar to the one described, and she 
died at 7 p.m. in a state of syncope. 

Post mortem examination nineteen hours aft&r death, — 
Rigor mortis strongly marked. After taking off the 
skull-cap the dura mater was foimd normal : the surface, 
interior, and base of the brain were healthy. On removing 
the roof of the orbit, a thin film of extravasated blood was 
seen at its apex, upon the ocular surface of the periosteum. 

A A 
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The orbital cellular tissue was cedematous and matted, 
especially along the outer and upper angle of the orbit. 
On cutting into the cellular tissue an abscess was opened 
between the outer wall of the orbit and the eyeball, which 
contained an irregular piece of wood, about one inch long 
and a quarter of an inch wide, and several other smaller 
pieces. The periosteum of the outer wall of the orbit cor- 
responding to the abscess had sloughed, and the bone was 
in actual contact with the pus. 

After making a section of the eyeball, a clot of blood was 
seen in the anterior part of the vitreous ; the hsemorrhage 
having apparently taken place from the ciliary processes. 
Blood had also been effiised into the vitreous posteriorly 
firom rupture of some of the retinal vessels. 

Teeatmbnt op Poeeign Bodies in the Obbit. — ^When- 
ever it can be clearly established that a foreign body is im- 
pacted in the orbit, the treatment is to endeavour to remove 
it as soon as possible. Its presence is always a source of 
danger to the eye, and may even, as in the cases already quo- 
ted, cause the death of the patient. To this rule, however, 
there are exceptions ; and these are, when the foreign body 
is a small shot, or a fine scale of metal which may have 
flown oflP from a rivet and passed into the orbit without 
injury to the eye. The almost impossibiliiy of finding 
a small object in a mass of cellular tissue forbids the 
attempt to hunt after it. If it can be easily felt with 
a probe introduced through the wound, it should be re- 
moved, but no lengthened exploratory operation should be 
attempted with the view of seeking for it. Such a pro- 
ceeding would probably excite more irritation than would 
arise from the presence of a small metallic body in the 
orbit. It should also be remembered that small masses of 
metal may be oft<?n embedded in the cellular tissue of any 
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part of the body without producing a symptom of irritation, 
and that they may remain there for many years without 
causing any disturbance. 

Having ascertained by a careful investigation into the 
history of the case and by an examination of the wound 
that a foreign body either is, or is in all probability, em- 
bedded in the orbit, the following operation for its removal 
may be performed. 

The outer canthus should be freely divided, either by a 
pair of scissors or with a scalpel, to allow of the upper lid 
being completely turned up, or the lower one drawn down, 
according to the locality in which the foreign body is 
lodged. K it has entered the orbit above the globe, the 
upper lid is to be raised, and the reflection of conjunctiva be- 
tween the lid and the eye is to be divided over the spot where 
the foreign body is suspected to be lying. A probe or the 
little finger may then be passed through the wound into 
the orbit by the side of the eye; and having felt the object, 
it may be seized and drawn out vrith a pair of sequestrum 
forceps. When the foreign body has entered the orbit 
below the globe, the lower lid must be drawn down and 
the lower oculo-palpebral fold of conjunctiva must be 
divided, but the remaining steps of the operation are the 
same as those already described. 

If the foreign body has become entangled with one of 
the recti muscles, or from any other cause one of them 
should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close as possible to the globe, rather than 
to use any force to overcome the resistance it may be 
causing. 

In an operation for the extraction of a foreign body from 
the orbit, it is always of importance to avoid making the 
external opening into the orbit through the skin of the 

A A 2 
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npper or lower eyelid. In the cicatrization which will 
follow such a wound, not only will a very nnsightly scar be 
prodnced, bnt there will most probably be some drawing 
inwards towards the orbit of the cicatrix of the lid, and a 
consequent ectropion, or turning outwards of the lashes* 
Both of these deformities will be prevented by the di- 
vision of the external canthns, and by malring the incision, 
as already recommended, throngh the ocnlo-palpebral fold 
of conjunctiva. 

Having completed the operation, the cut edges of the 
outer canthus should be accurately brought together either 
with a very fine pin and twisted suture, or else with one or 
two fine wire or silk stitches. A fold of wet lint should 
be laid over the closed lids and brow. K there has been 
much tearing of the orbital cellular tissue, or from any 
other cause sharp inflammatory action is expected, ice 
in an india-rubber bag should be kept constantly applied 
over the wet lint. 

After severe surgical operations I have frequentiy had 
reason to be well satisfied with the influence which cold 
thus applied over the wounded parts has had in restraining 
undue inflammatory action. It generally affords comfort 
to the patient, and so long as it does so, it may be con- 
tinued ; but should he complain that the cold is painful, 
the ice-bag should be at once removed. As a rule, 
cold applications do good for the first day or two after 
an operation ; but when suppuration has commenced, 
warmth is the most agreeable and beneficial to the 
patient. 

Afl«r the foreign body has been removed from the orbit, 
the patient usually makes a rapid recovery. If there is 
much suppuration, warm poultices should be applied, and 
the wound should be kept open by occasionally passing a 
probe between its lips, so as to afford a free exit for the 
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pus. As the discharge diminishes, water dressings may 
take the place of the poultices. 

In the majority of cases where the eye has been unin- 
jured either in the entrance, or by the presence of the 
foreign body in the orbit, no injury results to it from the 
operation. Even a large foreign body may be often taken 
away without in any way impairing the functions of the 
eye : still there is always a greater or less risk of the loss 
of the organ, either immediate or secondary, with which 
the patient should be made acquainted. 

Fractures op the Bones op the Orbit. — ^As we have 
seen in the previous article, fracture of the inner and 
lower walls of the orbit is frequently caused by the im- 
paction within its cavity of a large foreign body, one ex- 
tremity of it passing through the orbital walls into the 
antrum or the posterior nares. When a fracture of the 
orbit extends into the frontal or ethmoidal cells, there is 
generally emphysema of the cellular tissue of the lids and 
the surrounding parts. This arises from the patient 
forcibly driving the air through the broken cells when he 
blows his nose. Fracture of the walls of the orbit and 
especially of its roof is often associated with fracture of 
other portions of the skull, and in such cases it fre- 
quently happens that the contusion or laceration of the 
brain produced by the blow is sufficient to cause death, 
independently of the injury which the cranial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the waUs of the orbit, and which is very fatal. It 
is caused by direct violence, and is commonly produced 
by a forcible thrust in the eye with a sharp or semi- 
blunt pointed instrument, such as the points of a 
pair of scissors, the end of an umbrella or foil, or by 
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the stem of a long tobacco-pipe. The orbit is penetrated, 
and the end of the stick, or whatever it may be, is thrust 
against its roof or the upper part of its inner wall, which 
it in some cases fractures, whilst in others it breaks its 
way through the bone and penetrates the substance of the 
brain. From such an injury the patient seldom recovers : 
even when the bones are broken, but not penetrated, the 
sharp splinters usually create such irritation of the brain 
and its membranes that a fatal result ensues. One peculi- 
arity of this accident is, that its severe nature is apt to 
be often overlooked ; the external wound may be small, 
the immediate symptoms may be trifling, and the patient, 
if a mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before his condi- 
tion obliges him to desist. Symptoms of inflammation 
and suppuration may then come on, coupled with those of 
cerebral or meningeal irritation; the patient may pass 
rapidly from slight delirium to complete coma, and die in 
a period varying from a few days to two or three weeks. 

The following case is a good illustration of this form of 
accident. The man received a thrust in the orbit fix)m the 
ferrule end of an umbrella. Cerebral symptoms began to 
show themselves two days afterwards, when he was ad- 
mitted into the Hospital, and he died in a state of coma 
on the twenty-third day after the accident. 

Case LXXXIII. — William K. was admitted into the 
Middlesex Hospital under the care of Mr. De Morgan 
on October 6, 1866. The history given was that two days 
previously he had been ^ prodded " in the left eye with 
the ferrule end of an umbrella. On admission the patient 
presented a lacerated wound of the left upper eyelid. He 
appeared very drowsy, but was aroused by being loudly 
spoken to, when he answered questions rationally, and nar- 
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rated clearly the circnmstanceB of the injury, but relapsed 
immediately into his previous drowsy and semi-conscious 
state. A few days after his admission he was attacked 
with an erysipelatous inflammation around the wound, 
which was accompanied with delirium. Under treatment 
these symptoms gradually subsided. The man rallied 
from his delirium and became rational, but he continued 
very drowsy until a few hours before his death, when 
he sank into a state of profound coma, in which he 
died, on the twenty-first day after his admission into the 
Hospital. 

Post-mortem examination, — ^A jagged wound about three- 
quarters of an inch in length was seen in the left upper 
eyelid, with considerable swelling of the surrounding parts. 
After removing the skull-cap and raising the anterior lobes 
of the brain, a piece of bone rather larger than a sixpenny 
piece was found to have been broken out of the orbital 
plate of the frontal bone, which had pierced the dura mater 
and been thrust into the substance of the brain. 

On making a section of the brain, the wound of its an- 
terior lobe was found to communicate with the left lateral 
ventricle, which contained a quantity of pus. The right 
ventricle contained some serous fluid, but no pus. The 
other organs of the body were healthy. 

Treatment of fractures of the orbit, — Fracture of the orbit 
requires the same treatment as fracture of any other portion 
of the bones of the skuU, with the exception that even if 
there is reason to believe that a fragment of one of the 
orbital bones may be pressing injuriously on the brain, no 
operation can be attempted to raise it. Absolute rest, both 
mental and bodily, should be enjoined in all cases where a 
fracture of the orbit is suspected. The patient should be 
kept in bed, and cold water dressings or an india-rubber 
bag of ice should be laid over the eye and brow of the in- 
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jored side ; and the bowels should be freely acted oa by a 
brisk purgative. All stimulants should be forbidden, and 
a limited diet should be ordered. If there is much pain 
in the head, six or eight leeches should be applied to the 
temple, and these may be repeated in twenty-four hours 
if the symptoms become more urgent. In seyere head in- 
juries I have on seyeral occasions found decided benefit 
follow the local abstraction of blood from near the seat 
of the injury : the relief has been so immediate that the 
good effect of the remedy could not be doubted. In 
many cases the existence of a fracture of the orbit can be 
only conjectural, and in such the treatment must be 
expectant. 

Penetrating Wounds op the Orbit should be always 
regarded seriously. The exact injury which has been in- 
flicted can often be only surmised, and time is required for 
the manifestation of symptoms before either a correct 
diagnosis or prognosis of the case can be formed. The 
instrument which has caused the accident should be ex- 
amined to see if any fragment of it has been broken off 
and left behind in the orbital cellular tissue, and the 
direction in which it penetrated the orbit should be 
noted. The patient should be kept under careful super- 
vision for some days, so as to enable the surgeon to treat 
from the onset any unfavourable symptoms that may 
arise. Even when no injury has been inflicted to the 
bones of the orbit, orbital cellulitis and abscess are very 
apt to ensue. 

Abscess of the Obbit may be caused by blows on the 
eye ; by penetrating wounds of the orbit ; or by any vio- 
lence producing fracture of its bony walls ; by the lodge- 
ment of a foreign body in the orbital cellular tissue ; or 
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occasionally by the extension backwards of a suppurative 
inflammation of the lids or of the tissues in immediate 
contiguity with the eye, no matter how induced. Inflam- 
mation of the cellular tissue of the orbit (orbital cellulitis) 
brought on from any cause may terminate in abscess of 
the orbit. Caries, necrosis, or orbital periostitis may like- 
wise lead to orbital abscess, but our present inquiry is de- 
voted only to those cases in which it arises either directly 
or indirectly from injury. 

Abscess of the orbit may be either dcute or chronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injiuy ; they are sharp and quick in their pro- 
gress ; pus is soon formed ; and independently of the history 
of the case, unmistakeable evidence of its presence is 
afforded by the pain, heat, redness, and swelling. Occa- 
sionally, however, there is a variable interval of a week or 
more of perfect quiet and freedom from pain after the in- 
jury, before any premonitory symptoms show themselves ; 
but when once started, their course is equally acute and 
rapid. In one case of abscess of the orbit which came 
under my care, eleven days elapsed between the receipt of 
the injury and the commencement of inflammatory symp- 
toms. The history given by the mother was, that the 
child had received a blow on the eye from a fall ; her foot 
tripped as she was running, and in falling she struck her 
right eye against the edge of the door step. The lids and 
the parts around the eye immediately became much ecchy- 
mosed and swollen, but no other apparent injury was 
inflicted. The discoloration and swelling of the tissues 
gradually subsided, and the child seemed well. About 
eleven days after the accident the eyelids be^n to swell, 
and look red, and in a day or two afterwards the mother 
noticed that the eye seemed to project. The child now 
suffered severe pain in the eye and orbit, sufficient to pre- 
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vent sleep and to destroy her appetite. The swelling of the 
lids increased until the upper one was drawn tightly over 
the eye, and could not be raised by the patient. She 
was now brought to me at the Ophthalmic Hospital, and 
her condition was then as follows. 

The upper eyelid was red, tense, and shining, and com- 
pletely closed over the eye, which was projected forwards 
beyond the orbit about three-quarters of an inch, and 
turned slightly downwards and outwards. Along the 
upper and inner border of the globe, between it and the 
edge of the orbit, was a distinct prominence and feeling of 
fluctuation. I accordingly made a free opening at this 
point, and gave vent to a large collection of pus. The 
child received immediate relief, the eye gradually receded 
to its normal position, and she recovered without the 
slightest impairment of sight. 

Symptoms of acute abscess of the orbit. — Deep-seated pain 
in the orbit extending around the brow, worse at one 
time, bdtter at another, but never absent, and steadily in- 
creasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyelids become 
red, shining, and cedematous ; and the conjunctiva of the 
lids and globe vascular, swollen, and chemosed. The eye 
is now observed to protrude slightly beyond the level of 
the other, and this protrusion increases as the disease ad- 
vances and the pus makes its way to the surface. The 
displacement is usually not directly forwards, but more or 
less downwards and outwards ; it being dependent on the 
situation of the abscess within the orbit and the part of 
the eye on which it presses. With the increasing protru- 
sion of the globe the sight becomes more or less impaired 
from the strain which is being exerted on the optic nerve. 
The orbital fold of skin above the lid becomes obliterated, 
and the upper lid so swollen and stretched in front of the 
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bulging eye that it cannot be raised by the patient. Over 
the most prominent part of the swelling a carefnl examina- 
tion with the fingers will detect fluctuation. The most 
usual spot for the matter to point is rather to the inner 
side of the interval between the supra-orbital ridge of the 
orbit and the upper border of the globe. Occasionally the 
suppuration may be more or less confined to one or other 
side of the orbit, and this will in a great measure deter- 
mine the site at which the pus will endeavour to make 
its exit: either the inner, the outer, or lower side 
of the eye may then be the part selected. When the 
abscess is a small and limited one, there may be little or 
no displacement of the eye. 

With all these local symptoms there is always consider- 
able constitutional disturbance. The skin is hot and dry, 
the patient has occasional rigors, he is restless, and his 
sleep is broken from pain. 

In chronic abscess of the orbit the symptoms are different ; 
they are often masked by the very slowness with which 
they develop themselves, and by the absence of any severe 
pain. It frequently happens that the patient does not 
even seek advice imtil an increasing protrusion of the eye 
and a somewhat corresponding diminution in vision ex- 
cite alarm. 

Chronic abscess of the orbit is often most dij£eult to 
diagnose, and may easily be confotmded with a medullary, 
or recurrent fibroid, or some sofb orbital tumour, the ela§ti- 
ciiy of which closely resembles fluctuating. The exciting 
cause of the abscess may have been an injury inflicted at 
some distant period, which has been forgotten, and from 
which the patient thought he had completely recovered ; 
or the slow progress of the disease, and the comparative 
and in many cases complete absence of pain during its early 
stages may make it difficult, if not impossible, for the pa- 
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tient to give a correct aoconnt of how or when it com- 
menced. When doubt exists as to the true nature of the case, 
an exploratory incision should be made into the tumour, 
and the surgeon should be prepared to act at once on the 
information it will afford him. If it is an abscess, the in- 
cision should be enlarged sufficiently to give a free exit to 
the pus; but if, on the other hand, it should proye an 
orbital tumour, it should, if practicable, be removed with- 
out any further delay. 

The practice of making exploratory punctures by thrust- 
ing a grooved needle into tumours of the orbit or else- 
where to aid in their diagnosis is a bad one : frequently 
it is useless, and oftentimes dangerous. If the tumour 
is a chronic abscess, and the pus is thick and curdy, the 
small opening made by the grooved needle fails to let any 
escape, whilst it effectually admits the air, which causes 
its decomposition. 

Treatmefit of abscess of the orbiL — ^As soon as it is dear 
that pus has formed, and that the protrusion of the eye, if 
there is any, is due to its presence in the orbit, a free 
opening should be made for its escape. The site for nuik- 
ing the incision will generally be determined by the place 
at which the pus has a tendency to point : it should be at 
that spot where there is the most distinct swelling and 
fluctuation. Whenever it is possible, it is well to avoid 
making an incision through the upper eyelid ; but in many, 
and especially in the acute cases no choice is left for the 
surgeon. When the eye is bulged forwards, with the 
upper lid red and swollen drawn tightly over it, and a 
fluctuating swelling is felt between the upper ridge of the 
orbit and the globe, an incision should then be made 
through the upper eyelid with a fine sharp knife, and a free 
exit be given to the pus. In chronic abscess of the orbit, 
as there is frequently bQt little if any swelling of the upper 
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lid, even though the eye may have been considerably pro- 
truded, a free escape may be given to the pus without mak- 
ing any incision through it. The upper eyelid should be 
raised with the finger, and a Beer's cataract knife should be 
passed through the conjunctiva just above the upper border 
of the globe into the orbit, taking care that the point of 
the instrument is directed slightly upwards to avoid the 
risk of wounding the eye. 

After a free vent has been given to the pus within the 
orbit, a warm linseed-meal -poultice should be applied, and 
care should be taken that the wound is kept open by 
examining it daily, and, if necessary, by passing a probe 
along the course of the incision to prevent the cut edges 
from unitin g. It not unfrequently happens after an abscess 
of the orbit that the wound from the incision only partially 
closes, and the space lately occupied by the pus is not 
completely obliterated, and thus a long sinus remains from 
which a slight purulent discharge continues to drain. 
When this is the case, and when no fragment of necrosed 
bone can be detected by a probe to account for it, the use 
of a stimulating injection, such as Zinci Sulphat. gr. ij. ad 
Aquse ^ j., thrown into the sinus with a glass syringe twice 
a day, will often prove of great benefit. If, however, a 
portion of dead bone is felt with the probe, time must be 
given to allow of its becoming detached, or at least partially 
loosened from the living structure ; and then, after enlarg- 
ing the orifice of the sinus, it may be removed with a pair 
of sequestrum forceps, first using, if necessary, a gouge, or 
an elevator, or a pair of fine cutting bone forceps to separate 
any portion of bone which may be holding it. The pre- 
sence of pus in the orbit frequently leads to a superficial 
necrosis of a portion of the orbital plate with which it is 
in contact ; whilst, in other cases, the reverse may occur, 
and necrosis, perhaps following fracture, or the residt of 
some constitutional taint, may be the cause of the abscess. 
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The protmsion of the eye which waa noticed as one of 
the freqnent symptoms of abscess of the orbit will gradnaUy 
recede as the pus escapes, and in a few days the eye will 
have retired to its normal position ; bnt, in addition, the 
sight it had lost on account of the stretching of the optic 
nerve will be almost if not completely restored. 
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CHAPTEE XI. 

INJURIES OF THE EYELIDS. 

ECCHTM0SI8 OF THE LIDS : 'TRRKTKEST OF — ABSCESS OF THE ETKLID — 
WOUICDS OF THE BTELID — SYlf BLEPHAROK : OFBBATIONS FOB THE BELDSF 
OF — ANCHTLOBXEFHARON — TRAUMATIC ENTROPION — OPERATION FOR EX- 
CISION OF THE ETE-LA£H£S — TRAUMATIC ECTROPION — OPERATIONS FOR 
THE BELIEF OF ECTROPION. 

EcoHYMOSis OP THE Eyelids, ot OS it is commonly called 
" a black eye," is an effusion of blood into the cellular tissue 
of the lids and of the parts surrounding them. It may be 
limited to one or both eyelids, or it may extend to the cel- 
lular tissue of the face around the orbit. The blood is 
generally absorbed in the course of a week or ten days, 
during which time the discoloration gradual^ fades away, 
but, in doing so, passes through a variety of shades 
which must be familiar to aU. If an ordinary black eye 
is uncomplicated with fracture of the orbital bones, or 
with any laceration of the integuments, it soon gets well. 
It is very rare that any suppuration follows. 

A black eye is occasionally complicated with fracture of 
one or more of the frontal or ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of the cellular tissue around the orbit. When 
the patient blows his nose, air is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case have I ever seen emphysema of the lids pro- 
ductive of any harm, though the discomfiture it occa- 
sions is always great. The patient should be cautioned 
not to blow his nose for some days ; the fissured bone will 
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then soon become closed ; and if no fresh air is forced into 
the cellular tissue, that which is already there will rapidly 
disappear. Pricking the integument with a fine needle 
to give vent to the air is seldom if erer necessaiy, and 
should not be resorted to except in cases of extreme 
tension of skin, a condition which is not likely to occur 
from a simple fracture of a frontal or an ethmoidal celL 

Treatment, — There are many specifics for the relief of a 
black eye, each of which is extoUed for the rapidity with 
which it takes away the colour which is so distastefrd to 
the sufferer and his friends. No doubt the application of 
cold immediately after the blow will limit the effusion of 
blood, and so diminish the extent of the after discoloration, 
and may therefore, shortly aifter the receipt of the injury, 
be advantageously used. This is best done by cold eyapo- 
rating lotions ; or by applying ice in an india-rubber bag 
to the eye ; or by a fold of wet linen being laid over the eye, 
and frequently moistened with iced water. The practice 
of puncturing the swollen parts, as recommended and fre- 
quently adopted by prize-fighters, is essentially wrong. It 
may and no doubt does afford a temporary relief to the swell- 
ing when it is great, but it renders the part liable to sup- 
puration and erysipelas, neither of which would have been 
anticipated if the skin had not been cut. A remedy which 
has for many years received considerable credit is a poul- 
tice of the black-bryony root. It is " made by miYing some 
of the black-bryony root scraped finely with a little crumb 
of bread. This is placed in a muslin bag over the palpebnc 
for several hours together ; and usually it has an excellent 
effect in promoting the action of the absorbent vessels." * 
It is, however, a drug which cannot be always prociued : 
the best place to seek for it is froui one of the herbalists 
in Covent Garden Market. The tincture of Arnica Mon- 

* Tyrrell on Diseases of tiip Kye, vol. i. p. 200. 
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tana has also acquired a great repute for the power it is 
supposed to possess of favouring the absorption of blood in 
cases of ecchymosis. It may be applied pure over the part 
with a camel's-hair brush, or it may be used as a lotion. I 
have frequently used the Tincture of Arnica in such cases, 
and have been well satisfied with it. 

The following formula is a very good one. 

PA. Lond. 

Tinct. Arnicae Montan. 51 v. 

Liq. Ammon. Acetat. ^. 

Sp. Rosmarini 5iv. 

Mist. Camphorae ad Jviij. M. : ft. lotio. 

A fold of lint wet with the lotion to be laid over the lids, 
and moistened as often as it becomes hot or dry. 

Abscess op the Eyelid. — From contusion or laceration 
of the integument of the lid, acute inflammation and suppu- 
ration of the subjacent cellular tissue may follow. The 
eyelid becomes red, swollen, and shining, and unmistake- 
able evidence of pus is soon manifested. The treatment 
is the same as for an abscess in any other part of the body. 
As soon as it is clear that pus has been formed, an incision 
should be made to give vent to it, and a warm poultice 
should be afterwards applied. The only point which re- 
quires special notice is the way in which the abscess 
shoidd be opened. The incision should be made with a 
fine sharp knife in the horizontal direction, and in a line 
with the orbital fold of skin just beyond the lid. The ci- 
catrix will be then a mere line, and from its situation it 
will be scarcely observable. 

Wounds op the Eyelids may be divided into two 
classes. 

I. Those which involve only the skin of the lid. 
II. Those which have cut through its tarsal border. 

B B 
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L Wotmds which involve only the thin of theUd require 
the same treatment as eimilar woonds in any other part of 
the iBtegoment of the bod; ; hat from the delicacy of the 
skin in this locality, and the importance of avoiding as far 
as possible an unseemly scar, more careful manipulation is 
needed to bring ite edges into accurate apposition. Fine 
needles and the finest silk, such as are sold by Messrs. Weiss 
for eye operations, Bhonld he used. When all bleeding has 
ceased, the margins of the wound should be carefully 
bronght together by as many sutures as may be necessary, 
and a small compress of wet lint should be then laid over 
the lids, and fastened in its place by a single tnm of 
a light roller. It is of the utmost importance to secure, if 
possible, primary nnion. The sutures should be removed 
on the third or fourth day. 

H. Waunde which have cut through the iareal border 
of the lid. — In lacerations of the eyelid, there are two 
forms of injury to which its tarsal mat^in is exposed. 

Ist. The cartilaginous border of the lid may be cut or 
torn through at any part, as in fig. 74. 




2nd. The rent may pass through the canaliculus, tearing 
it away from the punctum lachrymale, which ma.y still 
remain intact at the extremity of the cartilage, as in 
fig. 76. 

1st. Where the cartilaginous border of the lid hoe been cut. 
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the edges of the wooiid become slightlj drawn apart, and 
an tmsightly notch u formed. If the wound haa been a 
clean incised one, the divided ends of the cartilage should 
be very accurately fitted together and fastened in ntu hy 
a pin and twisted sntore. 

The pin should be a very fine one, snch as is used by 
entomologists for pinning the smaller insects. It should 
be made to pa^ through the cartilage of the lid so close 
to its free edge, that the silk when twisted on the pia will 
slightly overlay the tarsal margin. By attending to these 




details accurate union will, be probably effected, without 
leaving any notch or irregularity of the border of the lid. 
When, however, the edges of the wound of the cartilage 
are jagged or irregular, as frequently happens if the 
lid has been torn by some semi-blunt instrument, it is 
better first to pare them smooth with a sharp scalpel 
before bringing them together with the pin and twisted 
suture. 

If after a wound of the cartilaginons border of the Ud 
no treatment has been adopted, the edges of the gap are 
apt to become more vridely separated, and occasionally a 
certain amount of eversion is also produced. The extent 
of the deformity will necessarily depend very mnch on the 
depth of the wound. 

BBS 



372 WOUXDS OF THE BTELIDS. 

Case T.TTTYT V— Tn Aagnst 1866, a Bnssian sailor 
came under mj care at the Ophthalmic Hospital with the 
hope of gaining some relief from a deformity of the upper 
lid of the right eye, the resnlt of an injury. Two years 
previously in a quarrel with one of his shipmates he was 
stabbed in the eye through both lids with a broad knife. 
The eye for aU visual purposes was at once destroyed. 
The border of the upper lid was so deeply cat as apparently 
to extend through the greater part of the breadth of the 
inner portion of the tarsal cartilage, and the lower lid 
was also slightly notched. No treatment had been adopted 
since the accident. 




On bis admission into the Hospital, the upper eyelid 
presented the carious appearance which is very correctly 
represented in fig, 76. 

The part of the lid to the inner side of the notch was 
completely everted, and greatly stretched, so that its con- 
junctival surface wa« presented externally. 

In the drawing a probe has been passed into the pxinc- 
tum, to show its position on the everted part of the lid. 
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The man complained that from being unable to close the 
lid, " the wind and weather came against his eye," and 
subjected it to repeated attacks of inflammation. I there- 
fore determined to endeavour to restore the lid as far as 
possible to its normal condition. 

With a fine scalpel I first deepened the notch, and freely 
pared its edges so as to remove the superfluous integument 
which the long stretching of the inner portion had pro- 
duced, and then brought the cut ends of the cartilage into 
apposition by a fine pin and twisted suture. Immediate 
union followed the operation, and at the end of a week 
the man left the Hospital, with the eyelid having the 
appearance which is represented in fig. 77, a drawing of 
it having been made the day before he went away. 
Fro. 77. 




2nd. When, the canaliculus hat been torn through and 
detaclted from the puTictum, as in fig. 75, a search should be 
first made for the divided end of the tear-duct. It is of 
course impossible so to adjust the torn parte that the 
pnnctum and the canaliculus can a^in be made to com- 
municate with each other. If therefore the open end of 
the divided canaliculus can be detected, a small director, 
fig. 79, such as was first designed by Mr. Critohett, should 
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be passed up it, and with a cataract knife, fig. 78, it should 

Fio 78 ^ ®^^ ^P ^*^ ^^ lachrymal sac. Fio. 79. 

The closed tube will thns be converted 
\ into an open canaJ, along which the tears 
may afterwards flow into their proper 
channel. The torn parts may then be 
brought into their normal position and 
fastened in situ with one or two fine silk 
sutures. 

Stkblephabon is an adhesion of the 
lids to the globe. It is usually produced 
by an injury which has caused either a 
destruction or an ulceration of the op- 
posed conjunctival surfaces of the lid and 
globe, and their subsequent union by 
granulation. Lime, mortar, and bums fix)m hot 
metals or scalds from hot fiuids are the most 
frequent causes of symblepharon, but it may be 
produced by any agent which either destroys or 
abrades the corresponding parts of the lids and 
globe. Most of the very severe cases of symblepharon 
which have come under my notice have been due to 
lime. The action of this escharotic upon the sur- 
face of the eye and lids has been already described 
at page 80. K the injury it has inflicted is severe, it is 
absolutely impossible to prevent the union of the lids to 
the globe. All endeavours to keep the opposed granulating 
surfaces apart will faU. The contraction which goes on 
during the process of cicatrization draws the lid and globe 
into close apposition, and direct union will ensue in spite 
of all efforts to stop it. 

The trouble which symblepharon causes the patient varies 
necessarily with the extent and position of the adhesions ; 
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but even in slight cases considerable annoyance is ex- 
perienced from the limitation of the movements of the eye, 
and from the epiphora it ofben excites from the alteration 
of the position of the punctum with respect to the globe. 

Symblepharon is said to be complete when the entire 
inner surface of one lid is adherent to the globe, and 
partial when the adhesion is limited to only a part of 
the opposed surfaces. Both eyelids may be often seen 
partially attached to the globe, or the lower lid may be 
completely united to it ; but it is exceptional to meet with 
complete symblepharon of both the upper and lower lids of 
the same eye. The lower eyelid is much more frequently 
afPected by symblepharon than the upper. 

An example of partial adhesion of both lids to the 
globe is recorded in Case VIII., p. 43. It was the result 
of a very severe bum, which was followed by sloughing. 
Case LXXXVlil., p. 882, is an illustration of complete 
symblepharon of. both the upper and lower eyelids. It 
was, however, associated with anchyloblepharon, or union 
of the margins of the lids to each other. 

Two forms of symblepharon may be recognised : — 
' 1st. Membranous bands or frena passing between the 
lids and the globe. 

2nd. Direct and close adhesions between the opposed 
surfaces of the eye and lids. 

Ist. Membranous hands between the lids and globe, — This 
is the simplest and most remediable kind of symblepharon. 
It is due to a less extensive and more superficial injury 
than that which produces the second form : — generally to 
some limited ulceration or abrasion of the corresponding 
parts of the eye and lids. During the healing process the 
granulations of the opposed surfaces become united, but 
the constant pull which is exerted upon them by the 
movements of the globe will often so streteh the recent 
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adhesions that they will become elongated into membran- 
ous bands. 

2nd. Direct and close adhesions between the opposed sur^ 
faces of the eye and lids. — These are caused by an absolute 
destruction of corresponding portions of the conjunctiva of 
the eye and lid. Deep idceration or sloughing follows the 
injury, and opposed granulating surfaces are left, which 
ultimately become firmly adherent and blended with each 
other. During the cicatrization, the contraction of the sur- 
rounding conjunctiva draws the lid and globe into such 
close contact, that the movements of the eye cannot stretch 
the bond of union, and the lid and globe remain for ever 
afterwards firmly bound together. 

Treatment. — ^All operations for the cure of symblepharon 
dre as a rule very unsatisfactory : in the severe cases they 
generally fail to effect any good ; and in the milder ones 
the relief which is afforded is comparative. It is only in 
the slight cases that positive good will be found to follow 
surgical treatment :— those in which smaU membranous 
bands or tags of adhesion pass between the eyelids and 
the globe. When these are insulated, so that a probe can 
be passed beneath them, a^nd the oculo-palpebral fold of 
conjunctiva still exists entire, much benefit will be derived 
from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

1st. They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, reunion 
may generally be prevented. This mode of treatment is, 
however, only applicable to the very mild cases, where a 
simple tag of adhesion ties the lid to the globe. 

2nd. If the bands are small, they may be first cut off 
close to the globe, and the edges of the wound which is 
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thus made in the conjunctiyaaretobe drawn together and 
united by one or two fine stitches. The other extremity 
of the band is then to be severed from its attachment 
to the lid. As in the first operation, careful daily dressing 
will be required to prevent a rejunction of the ends of 
the band, as unless the wound in the conjunctiva closes 
by immediate union, which it may fail to do, the tendency 
for them to become again united is very great. 

The following case of symblepharon which was under 
my care is an example of the good resulting firom the 
simple division of a membranous band passing between the 
conjunctiva of the Ud and the globe. 

Case LXXXV. — Moses T., set. 16, came to the Ophthal- 
mic Hospital on December 16, 1864, suffering from slight 
symblepharon of the right *eye. He stated that one day 
last May a man threw some mortar at him, some of which 
went into the right eye. He suffered from severe con- 
junctival inflammation, which resulted in the formation of 
bands of adhesions between the conjunctiva on the inner 
side of the globe, and the margins of the eyelids. 

On examining the eye, two membranous bands about an 
eighth of an inch in width were seen extending from the 
globe to the edge of the lids, one to the upper and the other 
to the lower eyelid, each of which was attached just external 
to the punctum lachrymale. The eye was thus tied in- 
wards, by a frenum above and below, so as to give it a strong 
internal strabismus. On looking outwards the boy could 
not evert the eye beyond the mesial line of the orbit. As 
a probe could be passed beneath each of the frena, I cut 
them through with a pair of fine scissors close to the 
globe. The eye at once gained more power of eversion ; 
but as there was still a considerable internal squint, the 
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following week I divided snbconjiinctiyallj the 
rectns muscle. This had a rerj satisfSEictoiy result ; the 
free motions of the eye were regained, so that he conld 
turn it outwards until the external margin of the cornea 
reached the outer canthus, and the squint was cured* 

In those cases of sjmblepharon where there are direct and 
close adhesions between the eye and the lids, many different 
phms of treatment hare been tried, most of them without 
much success. It is only where the extent of the con- 
junctival surfiu^es involved is small, that even ameliora- 
tion can be hoped for. The lid may be generally easily 
sepamted fiom ite Tinion with the globe by a careM dis- 
section, but we have no means at our command by which 
we can prevent their again uniting. Plates of metal 
have been interposed between the granulating sur&ces, 
but with very indifferent success. Mr. Tyrrell states in 
his book on the Diseases of the Eye, vol. i. p. 192, that '^ in 
two cases, after excising the band or firenum, I kept a very 
thin and smooth piece of silver constantly between the 
eyelid and globe, so as effectually to prevent inosculation 
of granulations as the surfeu^es healed. When perfectly 
healed, much good appeared to have been effected ; but in 
less than six months, contraction had taken place of the 
new formed matter, and frena were developed as bad as, or 
worse than those which I had removed." 

At the Boyal London Ophthalmic Hospital we have 
tried glass shields, very similar in shape to an artificial 
eye, but perforated with an aperture opposite to the cornea. 
They were placed on the eye after the adhesions between 
it and the lid had been completely severed. The success, 
however, which attended their use was so unsatisfactory 
that they are now seldom resorted to. 

It is true the granulations of the opposed sur&ces cannot 
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communicate when the glass shield is on the eye ; but as 
the primary eflForta of cicatrization consist in a oontrac- 
tion of the tissues around the wound, the glass shield is 
graduallj extruded firom between the lids, after this con- 
tracting process has advanced to a certain stage. 

Mr. T. Pridgin Teale, jun., of Leeds, has suggested a 
plastic operation in cases of symblepharon, which he speaks 
of very favourably. He first described it in the Boyal 
London Ophthalmic Hospital Beports, vol. iii. p. 253, in 
which he has cited cases which have been materially bene- 
fited by it. In a short note which he has kindly given me, 
he thus describes the operation: — "The adherent lid 
having been dissected off the eyeball so as to leave the 
globe perfectly free in its movements, one, or if possible 
two fiaps of conjunctiva are dissected from the sound part 
of the eyeball, and transplanted into the gap. If any 
portion of the adherent lid is united to the cornea, the 
separation of the lid is commenced at the margin of the 
cornea, leaving the apex of the lid still in titu as an opaque 
spot on the cornea." 

There are, however, very many cases of symblepharon 
where no operation should be attempted. The extent of 
the adhesions may be so great that it would be worse than 
useless to endeavour to divide them. The following* is 
an illustration of such a case of symblepharon, caused by 
the action of mortar on the eye. 

Case LXXXVI. — The patient, who was a plumber, was 
engaged glazing a sky-light, when a labourer who was 
throwing up some mortar to a bric^ayer near y^^rn unin- 
tentionally sent some of it into his eye. The accident 
happened nine months previous to his coming under my 
.care at the Ophthalmic Hospital. The eye had been care- 
fully treated elsewhere, but for all useful purposes it was 
a lost one. 
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The cornea waa opaqae, and broad bands of adhesions, aa 

represented in fig. 80, passed &otn the lower half of the 

^'"- 80- cornea to the conjonctiva of 

the lower lid. These bands 

were best seen by drawing the 

lid slightly downwards with 

' one of the fingers. 

Akchtloblephaboit is the 
~>. -T^^^^^^m union of the mai^ius of the 

XP^^^r^ eyelids to each other. They 

jm H^^ may be either partially or 

I ^^3^B completely onited. It is, how- 

^^V ever, seldom that the adhesion 

extends throughout the entire length of the lids. The 
inner third of the two lids are more frequently joined than 
the outer or middle portions. In nearly all cases of an- 
cbyloblepharon, whether partial or complete, a fistoloua 
opening is left at the inner canthns, through which some 
of the tears find their way on to the face. The onion 
between the lids may be either direct, the two edges being 
completely adherent, or they may be united by mem- 
branous bands passing fi^m the one to the other. 

The causes of anchyloblepharon are lacerated wounds of 
both eyelids, or injuries to them from escharotics. Any 
accident which causes an abrasion of the corresponding 
surfaces of the tarsal edges of the eyelids renders them 
liable to become united. The probability of this deformity 
occurring after an injury to the eyelids is considerably 
increased by the habit which many persons, and especially 
the poor, have of binding np the eye with a handkerchief 
immediately after the accident, and making no attempt 
for several days to separate the lids. 

Trentment. — When the union between the lids is direct. 
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and a fistula exists at the inner canthus, a small director 
should be passed behind the adherent mai^ns, and out at 
the fistulous orifice, and upon it the adhesions may be 
severed with a pair of scissors ; or if this cannot be 
readily accomplished, the lids may be dissected apart with 
a sharp scalpel. 

If a membranous hand is the bond of union between 
the two lids, it should be divided on a director passed 
beneath it, first close to the margm of one lid, and then 
be cut off close to the edge of the other. The chance of 
success following either of the operations depends very 
much on the daily dressing of the wound : special care 
should be taken to keep the lids from reuniting during the 
process of cicatrization. 

This may be generally accomplished by daily separating 
them, and anointing the granulating surfaces with a little 
sweet oil. 
■ The following case is a good example of simple anchylo- 

Fio. 81. 




blepharon. The drawing {fig. 81) shows very well the 
position of the fistula which is so frequently met with 
when the Loner portions of the lids are united. 

Case LXXXVII.— Mary R., set. 21, came to the Oph- 
thalmic Hospital on November 7, 1865, to obtain relief 
of a deformity of the right eyelid. 
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Between nine and ten years ago she fell down and 
struck the inner angle of the eje against one of the 
whalebones of an nmbrella. The inner canthns and the 
inner extremities of both the eyelids were torn. The 
patient has partial anchyloblepharon. The inner mar- 
gins of the upper and lower lids are united to about 
one third of their extent. A small jBistula exists at the 
inner angle of the eye, through which the tears flow. 
There are no adhesions between the lids and liie globe. 
Fig. 81 represents the appearance of the eye when the 
patient first applied to the Hospital. A probe has 
been passed through the fistula, to indicate its exact 
position. 

Having passed a director beneath the united portions of 
the lids, and through the fiistula, Mr. Bowman divided the 
adhesions with a pair of fine scissors. The lids were at 
once completely opened, and after a few days the wound 
cicatrised, and the patient left the Hospital. 

Anchyloblepharon and symblepharon are often asso- 
ciated : indeed with the union of the margins of the lids 
it is very general to find also some adhesion 'between the 
conjunctival surfaces of the lid and globe. It is, however, 
rare to find in one eye a complete union of the globe to the 
lids, and of the lids to each other. The following case 
is an example of such a deformity. 

Case LXXXVIII. — A patient came under the care of 
Mr. Critchett at the Ophthalmic Hospital in November 
1865, suffering from the effects of an injury he had received 
to his left eye and eyelids about four years previously. 

He stated that a Boman candle had been accidentally 
allowed to burst near his eye. The whole surface of 
the globe and the conjunctiva lining the lids were severely 
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burnt. His sight was completely lost, and the lids and 
globe eventuallj became adherent to each other. 

State on admission, — ^There was complete anchyloble* 
pharon, and apparently complete symblepharon also. The 
lids were firmly united along their tarsal margins. There 
was not even a fistula at the inner canthus through which 
the tears could escape. The eye could be felt beneath the 
lids, but the upper lid could not be made with the finger 
to glide over the globe. The upper eyelid near the brow 
was bulged forwards by a fluctuating swelling, eyidently 
fluid, and probably formed by a pent up accumulation of 
tears. 

The patient haying been placed under chloroform, Mr. 
Critchett first punctured the swelling of the upper lid, 
from which - a large quantity of tears escaped. He then 
divided the lids along the line of union of their tarsal 
borders, hoping to find the globe free beneath them ; but 
this was not the case — the inner surfaces of the lids were 
closely adherent to it. He endeavoured by dissection to 
separate the lids from the eye; but in doing so, he 
found there was no true cornea, and that whilst he was 
raising the upper lid from the globe, he was exposing the 
iris and lens. The cornea had probably sloughed after the 
accident ; or if this had not happened, it had become so 
intimately incorporated with the inner surface of the lid 
as to be completely blended with it. The lens was trans- 
parent, and the vitreous was healthy and clear. 

As no good could result from farther dissection, and as 
no operation woxdd enable the patient to wear an artificial 
eye, Mr. Critchett closed the wounds to allow the parts 
again to unite. 

EnTBOPION, OB AN InVEBSION OF THE EYELASHES, is a 

not infr*equent result of injuries of the conjunctiva of the 
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lids from bums or scalds, from lime, mortar, strong acids, 
or any other escharotic which may have caused destruc- 
tion of a portion of that membrane. 

As cicatrization proceeds, a contraction of the siuround- 
ing tissues goes on to help to close up the gap occasioned 
by the escharotic, and the margin of the lid with its 
lashes often becomes inverted and drawn towards the globe. 
This folding in of the lashes is a source not only of great 
discomfort to the patient, but of danger to the eye. The 
continued brushing of the lashes against the cornea in every 
movement of the eye is apt to induce a troublesome form 
of comeitis with ulceration, and will invariably after a 
time render the cornea nebulous and vascular. 

Treatment. — ^There are many operations recommended 
for the cure of entropion ; but when it is dependent on 
cicatrization following a loss of substance of the conjunc- 
tiva of the lids, there is only one way of efficiently dealing 
with it, and that is by dissecting out the entire row of 
lashes. Any other mode of treating this deformity will 
be only temporary, and after a while the lids will again 
become inverted. As soon as it is noticed that the 
margin of j^he eyelid is folded inwards, and the lashes are in 
contact with the eye, an operation for their removal should 
be performed, as delay will only give time for the cornea 
to become injuriously affected by them. 

Operation for the removal of the eyelashes* — ^This consists 
in first splitting the tarsal cartilage, and then excising the 
thin wedge of it in which the bulbs of the lashes are 
embedded. 

The lid being drawn tense by one hand of the operator, 
with the other he makes a long incision with a cataract 
knife along the inner or ocular edge of the lashes, and of 
a sufficient depth for the point of the knife to pass beyond 
the roots of them. The lid is now to be relaxed, and a 
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second incision ia to be made jiut beMnd, but parallel to, 
the row of lashes on the outer snr&ce of the Ud, so as to 
cut througli the integomenta and the mar^ of the car- 
tilage jnst behind their roots : the depths of the two 
incisions wUI thus meet, and the whole row of lashes will 
be excised. 

The cut surface of the cartila^ should now be carefully 
scanned over, bo that if any of the bnlbs of the lashes have 
escaped excision they may be removed; should any be left, 
new lashes will sprout again from them,and the object of the 
operation will not be completely Mfilled, as a single eyelash 
bmshing a^inst the cornea may cause a great amount of 
suffering, and produce considerable irritation. The bulbs 
of the lashes may be recognised by their appearing as 
fine black dots. 

Lastly, the skin should Fro. 82. 

be gently pressL'il ovor tlip 
cut edge of tlie cartilage. 
and a compress of wet 
lint be applied to the eye 
with a banda^. No su- 
tures should \>f used. 

By this 
operation 
the lid is 
not short- 
ened, for 
the edge 
of the 
cartilage 
is simply 
split, and ' 

the thin wedge of it removed in which the lashes are 
implanted. 
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To facilitate the performance of thia operation, either 
Snellen's eyelid forceps {fig. 82) or the horn apatok. (fig. 
83) may when practicable be ased. If Snellen's forceps 
are selected, the lower blade should be gently insinu- 
ated beneath the npper eyelid as iiu- as it will pass, 
and then, with a few tarns of the screw, a metaUic clamp 
Fi.i. 83, ia made to compress firmly the circum- 

ference of the lid with the exception of 
its tareal border, which is left iree for 
) ' ^^^f the operator. 

The advantages which this ioatnuneat 
offers are — 1st. That the operation, 
which is usnally accompanied by sharp 
hfemorrhage, is rendered by it an almost 
bloodless one ; and 2nd1y. That as all 
bleeding is arrested whilst the clamp 
is applied, an efficient exploration can 
be easily made for the bnlbs of any 
lashes which may have been inadver- 
tently left. 

The great disadvantage of this in- 
strument is that the extreme lashes, 
both at the inner and outer part of the 
lid, are often concealed by the rim of 
metal which is screwed upon them, and 
that they are thus apt to evade 
the notice of the operator. This 
I i l^^B may be avoided by first confining the 
operation to the parts within the clamp, 
and by then completing it after the in- 
strument has been shifted first to one 
and then to the other extremity of the 
eyelid. 
Snellon's forceps are made right and left handed, ac- 
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cording to the lid for which they have to be used. They 
are only applicable to operations on the upper eyelid. 

When the horn spatula (fig. 83) is used, it should be held 
by an assistant after one of its extremities has been passed 
beneath the eyelid. It will serve to support and extend 
the eyelid during the operation. 

There are, however, many cases of traumatic entropion 
where it is impossible, on account of a partial union of the 
lids to the globe, to use either Snellen's forceps or the horn 
spatula. In such cases the plan recommended of making 
the lid tense by drawing upon it with one of the fingers 
must be adopted. 

There is one form of entropion which frequently follows 
an injury to the eye, and seems to be dependent on a 
spasmodic contraction of the orbicularis muscle. It may 
be met with after any injury to the eye which is followed 
by much photophobia and lachiymation. The inversion of 
the lashes is confined to the lower lid. From the constant 
overflow of tears, its tarsal edge becomes red and exco- 
riated ; and from the repeated spasmodic contractions of 
the orbicularis muscle, the edge of the lid becomes curled 
inwards — sometimes to such an extent that the eyelashes 
cannot be seen without first everting the tarsal margin by 
drawing it down with the finger. 

For the treatment of this form of entropion, it is suffi- 
cient to remove a narrow strip of the skin, and of the 
orbicularis muscle, close up to and nearly the length of 
the margin of the lid. This is te be done by first pinching 
up a fold of the skin in a line with the lid by a pair of 
forceps, and cutting it off with a pair of scissors. A cor- 
responding piece of the orbicularis is then to be seized with 
the forceps and excised in a similar manner. No sutures 
will be required ; but when all the bleeding has ceased, the 
edges of the wound should be gently pressed together, and 

c c 2 
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a light pad of wet lint fastened over them with a bandage. 
Complete union will be effected in two or three days. 

There are very many operations for the relief of entro- 
pion to which I have not even referred, as they are not 
applicable to the traumatic form. 

EcTBOPiOK, OB EvEBSiOK OF THE Etelibs, may be in- 
duced by either injury or disease. The worst and most in- 
tractable cases are those which are the result of injury either 
to the eyelid or to the tissues in its immediate vicinity. 
When the ectropion is oaused by disease, such as long- 
continued ophthalmia, the lower lid is the most frequently 
everted ; but when it is the result of accident, the upper 
lid suffers equally with that of its fellow. 

The deformity which ectropion produces is very great : 
the peculiar and often hideous appearance which an everted 
eyelid gives to the patient is such that he is generally 
eager to undergo an operation for its relief. But indepen* 
dently of this, ectropion is the cause of much annoyance, 
if not of actual suffering. In all except the very slight 
cases, the eye, having lost a part of its natural protection, 
is liable, from undue exposure, to attacks of recurrent in- 
flammation of its conjunctival surface. It also becomes 
what is commonly called a watery eye : — owing to the 
eversion of the eyelid, the punctum is drawn away frt>ni 
the globe, and some of the tears are constantly flowing 
over the lid on to the cheek. 

Lastly, after the lid has been long everted, the conjunc- 
tiva is very apt to become changed in appearance and 
character. In some instances it grows almost cuticular, 
whilst in others it becomes so hypertrophied and granu- 
lar as to acquire somewhat the look of a fungoid ex- 
crescence. 

Traumatic ectropion may be produced — 
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I. By the cicatrization following destruction of a part 
or the whole of the skin of the eyelid. 

II. By the cicatrization of a wound in the neighbour- 
hood of the eyelids. 

m. By abscesses in the cellular tissue at any point near 
the margin of the orbit. 

In the cicatrization which follows an absolute destruc- 
tion of a portion of the integument, the loss is not re- 
placed by a regrowth, but the breach is chiefly repaired by 
a drawing together of the surrounding parts, borrowing 
as it were from the abundance of skin in the neighbour- 
hood to close the gap which has been occasioned by the 
injury. The wound is thus greatly diminished in size, 
and that which yet remains to be closed in is covered over 
by the development of a cicatrix tissue, which closely re- 
sembles the true skin which has been destroyed, but differs 
from it in its want of elasticity, softness, and vitality. 

If the wound is in the vicinity of the orbit or in the 
integument of the lid, the contraction which accompanies 
this healing process draws upon its tarsal edge, and gra- 
dually everts it. This contraction of the neighbouring 
skin towards the seat of the injury is not confined to the 
actual period of cicatrization, but continues for many 
months afterwards, increasing the extent of the ectropion 
whilst it diminishes the size of the cicatrix. 

Where the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion is 
dependent on a portion of the cellular tissue having been 
destroyed by sloughing, and the skin becoming as a con- 
sequence puckered in and adherent to the parts beneath 
it, instead of gliding smoothly oyer them. With the 
contraction of the skin towards the cicatrix of the sub- 
jacent cellular tissue, a pull is exerted upon the eyelid. 



':^^} TLLiTaOT v-F B-ITfilJ^C-y, 



wliiii irZl £^v: dra-w a .»wt. its Uirsftl t^iarr, aM litfE ^ 

1st. WL-^re liif^re i» a j«ardil tfr««i:»r of the ereJid. miiii 
2j.d- T»l>e!re ti*e erelSd is ezztarelr ererted, its cooi- 

Tbe first fc'Tin is niCfst fewririitZT cai2sie<i br ibe cicatn- 
laitf^'n of a w^..'3i>d in tie iHcjil:«:*cri>x«d erf" the CTicfids: 
wbiL^t the deyy.*nd is ^^ei>enJ]T the res^iih of an ahsc^hste 
drr*tm<:t:c<Q of a j«r<rtic*ii c^ the whole of the skin c<f the 
lid itself. 

Trt/iifft^ni of t^tr-yjn":***, — ^In o^nsiderrng* vhat ane the 
best means of resstoHn^ to its iK^rmal conditioii an erelid 
which is dtrfonned bx e«ctiv»T.ion, it is neceasazr to deter- 
mine a^yruratelr the relative chanireB which hare been 
produced hj it in the different j«arts of the lid. Ist. The 
eyelid is more or l€?8S ererted. ^n^L As a consequence <^ 
this, the pnnctum lachnrmale is disj*laced : it is drawn 
awaj from its proper relationship with the gk»be, so that 
it has c>eased to act as a conduit for the tears. Srdlr. The 
tarsal edge of the lid is more or less elongated, accordincr 
to the extent of the eversion. 4th. In many cases the 
exposed conjunctira is hypertrophied and thickened. 

In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them mar be 
absent ; bnt where there is a great erersion of the Kd, thcT 
will probably be all present and distinctly seen. In treat- 
ing of each of these defects, I will take them in the oider 
in which it would be wise to proceed in an operation for 
their relief. 

Ist. If the punctum lachrymals is displaced, and drawn 



TBEATMENT OP ECTROPION. 391 

away from the globe, the canaliciilus should be slit up so 
as to conyert it into a canal along which the tears may 
flow into the sac. This is readily accomplished by a little 
knife designed by Wecker of Paris, fig. 84. It consists of 
a fine blade of the exact shape and size as that repre- 
sented in the woodcut, with a very minute button at its 
extremity. This is introduced into the punctum, and run 
along the canal, when, by slightly raising the hand and 
giving to the blade a cutting movement, it is made to 
divide the canaliculus to the extent required. Fio. 84. 
Another way of laying open the canaliculus is by ^ 
dividing it on a fine director (fig. 79) with a cata- 
ract knife, as described in pp. 373-74 ; or the same 
end may be attained by slitting up the duct 
with a pair of very fine-bladed scissors. 

2nd. If the exposed conjunctiva is much thickened 
and hypertrophiedy the prominent excrescent look- 
ing portion should be excised. This is most 
easily done by seizing with a pair of fine-toothed 
forceps the piece of conjunctiva which is to be 
removed, and cutting it off with a pair of small 
scissors curved on the flat. The contraction which ac- 
companies the cicatrization of the conjunctiva draws the 
edge of the eyelid inwards, and helps very materially to 
restore it to its natural position. 

3rd. When the tarsal edge of the lid is elongated^ it must 
be shortened before the lid can be restored to its proper 
position. This lengthening of the tarsal margin is due to 
the constant pull which has been exerted upon it during 
the contraction and cicatrization of the wound which has 
caused the ectropion. To remedy this defect, a V-shaped 
piece of the edge of the lid, as in fig. 85, may be excised 
with a fine scalpel. The lips of the wound are then to be 
brought together with fine pins and twisted sutures, taking 
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care that one of the needles is inserted close to the tarsal 
edge, as in fig. 86, so that an accurate apposition of the 
corresponding sur&ces is secored. 

A portion of the tarsal cartilage may thus be remOTed 
from any part of its length ; hot in nLost cases it is ad- 
visable to make the excision from the extreme end close to 
the outer canthns, taldng awaj at the same time sufficient 
&om the edge of its fellow-hd to form a raw snrfitce with 
which it maybe tinited. This is illustrated in figs. 8 7 and 
92. The edges of the wound are brought more easily 
and accurately together than when the part excised is 
near the centre of the Ud, and the scar which is left is 





much leas noticeable. In shortening the lid it is always 
necessary to take away a piece of sufficient size, so as to 
reduce the palpebral aperture to a little below its normal 
dimensions. 

4th. To relieve the. evernon of ihe eyelid, many operations 
have been suggested and practised. When the ectropion 
depends, as it generally does in traumatic cases, upon a 
cicatrix, either of the skin Ln the neighbourhood of the 
orbit or of the lid itself, the first endeavour should be to 
free the eyelid from the influence of the scar which binds 
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it down. This can be often readily accomplished : the 
great difficulty is to prevent a reunion of the parts, and a 
return of the deformity. 

Where there is complete or partial ectropion dependent 
on a cicatrix at a short distance from the lid. — For con- 
venience of description, I will deal with a case in which 
the lower lid is the one affected: the same plan of 
treatment, modified according to circumstances, will he 
applicable to ectropion of the upper lid. If the ec- 
tropion is partial, and due to a small cicatrix which 
is only adherent to a very limited area of the cellular 
tissue beneath it, while around the scar the skin will 
glide easily over the subjacent tissues, it will be suf- 
ficient first to tree the deep adhesions of the cicatrix by 
subcutaneous division. A tenotomy knife is to be intro- 
duced beneath the integument, at a short distance from 
the scar, and by a few semi-circular sweeps the imion 
between it and the cellular tissue will be parted. If this 
is satisfEu^rily accomplished, the skin will now glide with 
freedom over the parts to which it was before adherent. 
The tarsal edge of the lid should now be shortened 
in the manner already described; and if the exposed 
conjunctiva is much thickened, a portion of it also 
should be excised. By these means the lid will be re- 
stored to its normal position, and as the scar will be 
lifted frt)m its original site, the chance of its reunit- 
ing to the parts from which it has been severed will 
be diminished. In the daily dressing of the wounds, 
the lid should be well supported with a pad of lint, to 
prevent the cicatrix being again drawn down to its former 
position. 

If the ectropion is severe, and the cicatrix which has caused 
it is dense andfirrrdy attached to the subjacent celhdar tissue, 
a different proceeding must be adopted. One very excel- 
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lent mode of treatment is bj inclnding in a T-shaped 
incision the cicatrix, which ia to be sepaxated by a few 
strokes of the scalpel from all its adhesions to the under- 
lying parts, as is well shown in Gg, 87. 





The triangular-shaped piece of skin in which is the 
cicatrix is then to be pushed upwards, whilst the lower 
edges of the V wound are united bj two pine and twisted 
sutures, in the aitoation marked by the dotted lines in the 
woodcut, so as to convert the V, when the parts are 
brought tc^ether, into a Y. The everted Ud will thus 
be raised ; but in order to keep it in position, its tarsal 
edge should be shortened at the outer canthus, removing 
at the same time a small piece of the margin of the upper 
lid, to which the lower one should be united by pins 
and twisted sutures. If the conjunctiva is much thick- 
ened, a portion of it may be excised before shortening 
thehd. 

rig. 88 shows the appearance the eye will present after 
the operation is completed. 

The following operation was the one recommended and 
performed by Dieffenbach for the relief of ectropion of the 
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Fio. 89. 



Fio. 90. 





lower lid, which had been caused by a cicatrix at a short 
distance beneath it. 
He first dissected 
out the cicatrix by 
including it in a tri- 
angular incision, fig. 
89, the base of 
whicji corresponded 
with the tarsal mar- 
gin of the lid. Hav- 
ing removed this tri- 
angular flap of skin, he then extended the cut cc to ca^ ca, 
to allow of the ready approximation of the sides &, &; 
which having been first raised fix)m the subjacent parts by 
a few strokes of the scalpel, he brought together and 
united by sutures, as in fig. 90. The two lateral incisions 
ca, ca^ he then fastened by sutures to the integument 
beneath the lower lid in the line c c. Fig. 90 represents 
the appearance after the operation was completed.^ 

In those cases where much of the integument of the eyelid 
has been destroyed^ and complete eversion of it has followed, 
it is seldom that the lid can be permanently restored to its 
natural position without some plastic operation. After 
the lid has been dissected from, the adhesions which bind 
it down, and has been replaced over the eye, a large 
granulating surface will be left, which, unless covered over 
by new skin borrowed from a neighbouring part, will 
again become drawn from the eye and everted. 

I will not attempt to describe the diflferent operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
of its own, for which no special directions can be given. 



* Review of Zeis' HaDdbnch der plastischen Chimrgie, British and Foreign 
Medical Review, vol. vii. p. 406, from which the woodcuts have been copied. 



396 TREATMENT OF ECTEOPIOX. 

The result of the operation depends very mnch on the 
ingenniiy of the snrgeon in designing one fitted for the 
case, and on his dexterity in carrying out neatly the details 
which his mind has conceived. 

A few general directions may, however, be useful. K the 
ectropion is of the upper lid, it is generally most con- 
venient to borrow the skin from the side of the forehead ; 
but when the lower lid is the one affected, it may be most 
easily obtained from either the side of the cheek or the 
inner side of the nose. 

1st. Before attempting a plastic operation for the for- 
mation of a new eyelid, sufficient time should be allowed 
to elapse after the injury for the skin in the neighbour- 
hood of the eye to have recovered as far as possible its 
healthy elasticiiy and softness. All thickening and in- 
duration of the subjacent cellular tissue should have 
passed away, and the skin should glide readily over the 
parts beneath it. 

2nd. After having by dissection restored the lid to its 
proper position, the size of the surface to be covered 
with the borrowed skin should be accurately noted ; and 
the piece which has to be taken from the temple, 
or elsewhere, should be of larger dimensions than 
is apparently required, as the skin contracts about 
one sixth when detached from the part it originally oc- 
cupied. It must also be remembered that even if it is a 
Uttle too large, a fiirther contraction of it will take pkce 
during the healing process, which will reduce it to its 
required size. 

8rd. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new Ud may be 
maintained until it has become united with the parts be- 
neath it, and a fresh source of nourishment has been 
established. It is also advisable, in adapting the skin to 
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the lid, to avoid twisting the pedicle on itself more than 
is absolutely necessary. 

4th, Before uniting the edges of the new lid to the 
surrounding skin, all bleeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly aU cases where a plastic operation is required, 
it will be well to shorten the tarsal margin of the lid in 
the manner already described, so as to slightly diminish 
the size of the palpebral aperture. 

If the exposed portion of the conjunctiva is much thick- 
ened and granular, a portion of it also should be removed 
with a pair of curved scissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a light compress 
of cotton wool should be fastened with one or two turns of 
a roUer, for the purpose of keeping the parts in apposition 
and of maintaining a certain amount of warmth. 

In the following case of ectropion of the upper lid, in 
which its outer half was completdy everted, I succeeded 
in restoring it to its normal position, without forming a 
new Ud from the neighbouring skin. 

Case LXXXTX. — Edward O., set. 19, an assistant at a 
wholesale chemist's, met with the following accident in 
January, 1865. He was carrying a Winchester quart of 
the strongest nitric acid down the warehouse stairs when 
his foot slipped, and he fell down them ; the bottle was 
broken in the fall, and its contents were thrown over him. 
The right side of the head and feu^ewas completely washed 
with the acid, as also were large portions of both arms 
and both legs. He was at once seen by Mr. Stewart, imder 
whose care, considering the severity of the injury, he 
made a very excellent recovery. Where the integuments 



w-sro 'i^^plT ai:5^1 .it bj slw A>:iiL ilixigiu fixsked : but as 
lEi'ii: -if tkr:j<^ wrfu tmAJI Ami snpi^T&^ukL Qo contrmctioss 

T^ •■.cly -Lrl'.ciEiTT wLi:L FeiiiAin»>d ifter his ie«OTie*x 
»»i a r-iiy ie^erf ^.trr.ti.i-a of ih>' rtjht app"» ^elii widi 
*-.nua ri^A •^ic.3»i :!!■:■ na -i-f th«* akin »b">at th* riaht siile <rf 

Ta>? ikin of rh^ Cfwr ^y-rli-i hiJ Iwjn sererelr bonit Vr 
the x-.-i'L ui>i the 'Xit^r tult' 'i-f ii wa« >i-ec»ehed as a sIiHigii. 
I>iric2 tCi? iHi.-iaiiadv.n wtich. f-'H-i-w^ the lid w«* 
gT*iTaI!T erertrfi, ind alnmiittlj ■^wn up, as is w^U 
repre*?ntc«l in fij, t'l. 




At Mr. Stewart's requeat I saw the patient freqaentlj 
with him, and I de^rided, when the proper time came, to 
endeaToar to relieve this defe« bv aD operation. The 
patient waa sent into the coontij with the ere coresied to 
prrrtect it from expoeore, and no attempt wae made to 
retrtore the lid to its natmai position until March 1866. 
The olgeet of thos waiting nearlr fifteen months was to 
allrjiw the integQinents in the neighbooriiood of the Bd. 
which had been serereljf burnt, to recover as moch as 
possible their normal elasticity and mobility orer the snb- 
jacent cellolar tissue. 

The operation which I then performed was the following : 
— First making an incision along the line a b, fig. 92. 
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I dissected throogli the adhesioiiB which the everted lid 
had formed tuitil I was enabled to fold it down over the 
eje. I then shortened the tarsal margin of the upper 
Ud by excising the portion marked in the dotted linea in 
the woodcnt, and removed a small piece of the edge of 
the lower lid, to which I fastened the cut end of the upper 
one by a pin and twisted suture. 

The lid was now restored to its natural position; but 
as the whole of its outer half presented a raw surface, 
it would probably become agaiu everted during the 
process of cicatrization. I therefore made a long incision, 
D, immediately above tiie eyebrow, and then freely dis- 
sected beneath it, so as to be able to lower the brow, which 



had been drawn slightly above the level of its fellow, to 
a closer proximity with the eye. 

The wound in the line c D I then plumed with lint, 
with the intention of keeping it open until the lid had 
healed, thinking that the integument on the na«al side of 
the lid, with that of the brow, would aftbrd sufficient 
material for the graniilating suriace of the enter half of 
the lid to draw on during its cicatrization and contraction. 
The result was most successful. The Ud cicatrized, and 
remained in the position in which I had replaced it, and 
afterwards the wound above the brow completely healed. 
About two months after the operation, as I noticed a 
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slight tendency to eversion, I excised a portion of the con- 
junctiva which had been exposed when the lid was eyerted, 
and had never completely recovered fix)m the granular 
state which it had then assumed. This completed the 
cure, and frora that time the eyelid ceased to give any 
annoyance. 
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IN-PATIENTS FOR 1866. 

Requiring Operadon . .741) 

Not reqBiring Operation . . 102 

Totalln-Patieuta . dol 

OUT-PATIENTS FOR 1866. 

Total Out-Patient8 .... 18,953 
Total Attendances of Out-Patients . 94,765 



ABSTRACT OF DISEASES OF OUT-PATIENTS IN 18(5(J. 

New CaaeA. 

Inflammation of Conjunctiva — Acute and Chronic 1,881 

„ „ CatAirhal 1.483 

„ „ Pustular, 634 

„ „ Strumous 147 

„ ., Purulent (Infants) 166 

(Adults) 25 

„ „ with Granular Lids .... 234 

Ecchymosis 37 

Inflammation of Sclerotic 20 

Cjclitis o 

Inflammation of Cornea 735 

Ulcers of do 810 

Opacity of do 514 

Staphyloma of do 58 

Pannus 25 

Oomeo-Iritis 69 

Injuries of Cornea from wounds and abrasions 160 

Conidd Cornea 12 

Inflammation of Iris — Chronic and Recurrent 326 

„ „ Syphilitic 54 

„ „ Rheumatic 8 

Closed Pupil and Synechia o4 

Cataract (idiopathic) 400 

„ (congenital) 47 

,, (traumatic) 35 

Dislocation of Lens into anterior chamber 4 

Inflammation of Retina 54 

Apoplexy of do 6 

Detachment of do 15 

Muscffi 69 

Choroiditis 39 

Choroido-Iritis 20 

Atrophy of Optic Nenre 97 

Impaired Vision (cause not stat(>d) 381 

Amaurosis 71 

Carried forward .... 8.695 
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ABSTBACT OF DISEASES OF OUT-PATIENTS IN 1^66— continued. 

New Ca86B. 

Brought forward , '. 8,696 

Glaucoma, acute and chronic * 70 

Hynermetropia 401 

Asthenopia ... - 186 

Myopia 269 

Afltiematism 16 

Presbyopia Ill 

Amblyopia . . * 69 

Diplopia 38 

Nyctalopia 11 

Hemeralopia 8 

Hebetudo 69 

Photophobia 21 

Paralysis of 3rd Nerve 23 

I, 8rd ,, with 6th ........ 6 

6th „ : 4 

H 6th „ 1 

Ptosis 23 

Mydriasis 13 

Strabismus (Conyergent and Divergent) 329 

Spasm of Orbicularis 4 

Tumours, or Cysta of Eyelids 226 

„ of Orbit 2 

Tinea Ciliaris 943 

Li^pitudo 47 

Trichiasis 29 

Entropion 45 

Ectropion 14 

Injuries to Eyelids from wounds, bums, &c. 39 

Abscess of Elyelids 69 

Inflamed Eyelids and Hordeolum i 196 

Inflammation of Lachiymal Sac 24 

Abscess of do. 64 

Obstruction of Lachrymal Passages 78 

Fistula Lachiymalis 6 

Injuries of Eyeball &om fragments of metal, blows, &c. 883 

Disorganised Globe, fiK)m inflammation, wounds, &c Ill 

Malignant Disease 8 

Proptosis 3 

NsBvus . . ' 3 

Pterygium 16 

Injury to Eyeball from Escharotics 41 

Epiphora 121 

Blepharitis 31 

Tylosis 1 

Diseases not peculiar to the Eye 100 

Abscess of Eyebrow 6 

„ of Orbit 9 

Corneal Fistula 2 

Sympathetic Ophthalmia 14 

MoUuscum 33 

Intraocular Tumour 9 

Growths on Conjunctiva 12 

Carried forward . 13,516 
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ReDewab (after three mooths' attendance) 



ABSTRACT OF DISEASES OF OUT-PATIEJiTS Eff l9M—wmimmetl 

Bf^rtt^kt Jbncard . 

Cyst of Iris 

Casual Cases 

Cases seen bj House Sozgcon after risit of i^Il^g«D08 



. 13,515 

1 

119 

360 



13,995 

. 4,9o« 

18,953 
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ABSTRACT OF OPERATIONS ON IN AND OLT PATIENTS 

IN 1868. 

For Cataract, ru. : 

By Extnction by Large Flap 60 

,, with Iridectomy .... 3 

by OraetVs method 36 

by Traction Instrument with Irideetonty . 91 

by Curette (Soft Cataract) 5 

by Section Syringe 47 

99 

— 341 

For Capsular Obstruction of the Pupil, lix. : 

By Two Needles 60 

„ OneNeedla 28 



t» 



♦♦ 



Solution 



It 



tt 



Broad Needle 



n 



and Cannlar Forceps 



n 



For Glaucoma, Acute . 
Sub-acute 
Simple . 
„ (not noted) 

Recnnent Iritis 

Choroido-Iritis 

Comeo-Iritis . 

Traumatic Keratitis 

Ulcer of Cornea 

Staphyloma 

Artificial Pupil 

Conical Cornea 

Ophthalmitis and Hypopion 



ff 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



§ 

•c 



4 
5 

18 
20 
26 
10 
38 
10 
11 

5 
10 

3 
100 

8 
14 



97 



— 273 
For Conical Cornea, by Iriddesie 4 

„ JuTenile Camellar Cataract by Iriddesis 4 

Artificial Pupil, by Iriddesis 25 

— 33 



Carried forward 



744 
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ABSTRACT OF OPERATIONS ON IN AND OUT PATIENTS 

IN ISet— continued. 

Brought forward . 744 

For Displaced Lens 2 

Detached Retina, by two Needles 8 

Abscess of Frontal Sinus 2 

Removal of Tumour of Orbit 3 

Upper Eyelid 5 

Eyebrow 2 

Nevus on Upper Eyelid 8 

— 30 
Excision of the Eyeball, viz. : 

For Melanosis 2 

„ Destructive Inflammation 64 

„ Ixguiy 26 

„ Staphyloma of Cornea and Sclerotic 4 

„ Sympathetic Ophthalmia 3 

— 88 

Abscission of the front of the Globe 18 

Removing Foreign Bodies from within the Eye .... 6 

— 24 
For Strabismus, viz. : 

Internal: One Eye (in children under 10). .32 

both Eyes m n .... 64 

one Eye (in adults) 62 

both Eyes „ 94 

External: One Eye (in children under 10) ... 1 

both Eyes n h .... 1 

one Eye (in adults) 10 

both Eyes m . .... 3 

— 247 

Entropion 38 

Ectropion 7 

Trichiasis 19 

Pterygium 9 

Removal of Fleshy Growths from Coi^'unctiva .... 6 

Peritomy . 8 

Minor Operations, as Slitting up Canaliculi, removing Tarsal Cysts, 

&c., amongst the in and out patients 368 

Staphyloma (Seton passed through Cornea) 2 

Ptosis 6 

— 461 



II 
II 
II 



II 
II 
II 



Total Operations on In and Out Patients .... 1,694 
Inoculation for the cure of Granular Lids 6 

1,600 
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TEST-TYPES, 

CORBESPONDIXG TO THE " SCHRIPT-SCALEN " OF 
PROF. BDW. JAEGER, OP VIENNA. 



No, 1. — Diamond. 

A Fm b«laff cufbl ia a Mf, «m glMl t« cMipMsd for bto Mck ky Iwvlag bii uil bablaa hla i fcai VfMi mmIhr •bma4 Imm 
ib« «orl4, b« b«gBa m h* m MMibU of iba dufr«M Mcb • 4a«w« WMid briMg apwi bim. tb»i b« aiman «ri«h*d h« bad diM 
ralbar ibM ••■» away viibrnt it. HawvfOT, rrtaMnf w maka tba baa( af a bad Maiwr, bt callad a aiMtiaK •! iba rMi af tba 
Foiaa, aad ft^mt* ibat all tbaaM fallov hb riaaipla. " Yaa ha«a ■« aaUaa," mM ha. "af tba aaaa aad Mmfntt wltb wbl«-b 
I a«w awM abaat i I cnid a««*r bava baliavad it If I bad at»t triad It aiyaalf t bai raally whaa »m coaM la nawa apaa It, a 
uil U nch aa afly. iacaavaalaat, aaaccaaMry afpaadafr, that tba oaly vaadar U that, m Fana. «a caald bava pat ay with It m 
iaag. I pfofaM, tbaicfora, aif wnttby biaibiaa. ibai yaa all |>ivAt by tba •apcrirara that 1 aai aHitt «>tlliaf to aflwd yaa, aad 
that all Foiaa fiaai tkh day farwaid cat aff ibair tallt." U|i0a (hb aa« af tba aldaM ataiipad faiward, aad taid, •• 1 ratkai iblak. 

No, 2,— Pearl 

mj fliend, that you woald not hare sdTlied ni to part with onr talli. If there were any chance of 
reooTerloff yonr own." A Man who had been bitten by a Dog waa going abont asking who could cure 
him. One that met him lald, *• Sir, if yon would be cured, take a bit of bread and dip it in the blood of 
the wound, and gire it to the dog that bit you." The man nniled, and laid, ** If I were to fbllow your 
adrlee, I ihould be bitten by all the doge in the city." He who proclaim! himielf ready to buy up hie 
enemlei will never want a mpply of them. A certain man had the good fortune to poeeeii a Gooie that 
laid him a Golden Egg erery day. But dlMatlifled with eo glow an Income, and thinking to Mice the 
whole treasure at once, he killed the Ooote i and catting her open, ftrand her— Juat what any other gooae 

No, 4. — Mlnioii, 

woald be ! Much wants more and loses all. A Dog made his bed in a Manger, and 
lay snarling and growling to keep the horses from their provender. ** See," said one 
of them, " what a miserable car ! who neither can eat com himself, nor will allow 
those to eat it who can." A Viper entering into a smith's shop began looking about 
for something to eat. At length, seeing a file, he went np to it, and commenced 
biting at it; but the File bade him leave him alone, sapng, " You are likely to get 
little from me whose business it is to bite others." A CUt, grown feeble with age, 

No. 6. — Bourgeois, 

and no longer able to hunt the Mice as she was wont to do^ bethought 
herself how she might entice them within reach of her paw. Thinking 
that she might pass herself off for a bag, or for a dead cat at least, she 
suspended herself by the hind legs from a peg, in the hope that the 
Mice would no longer be afraid to come near her. An old Mouse, who 
was wise enough to keep his distance, whispered to a friend^ ** Many a 

No. 8. — Small Pica. 

bag have I seen in my day, but never one with a cat's 
head." " Hang there, good Madam," said the other, " as 
long as you please, but I would not trust mjself within 
reach of you though you were stuffed with straw," Old 
birds are not to be caught with chaff. As a Cock was 

R E 
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No, 10.— Ptca. 

scratching up the straw in a farm-yard, in search of 
food for the hens, he hit upon a Jewel that by some 
chance had found its way there. Ho ! said he, 
you are a very fine thing, no doubt, to those who 

No. 12.— English. 

prize you ; but give me a baxley-com before 
all the pearls in the world. The Cock was 
a sensible Cock; but there are many silly 
people who despise what is precious only 



No. 14. — Great Primer. 



because they cannot understand it. 
A Man who kept a Horse and 
an Ass was wont in his journeys 



No. 15. — Uine English* 



to spare the Horse, 
and put all the bur- 
den upon the Ass's 
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ABRASIONS. See GosinB^, ABBiunovs OF 

ABSCESS. See Cobnxa, Eyelid, Orbit, Abscbss of 

ABSCISSION OF THE EYE 

Critchett*8 operation for, 99, 100 

when adyisable, 98. See Cobmbjl, ooiCFiJcrB Staphyloma of 
ACIDS 

effect of, on the eye, 62, 53 

eyelids often suffer from, more than eyes, 53 

strong, ii^juries from, 53, 56 

may cause symblepharon, 52 

or anehyloblephaion, 380 
suppurative comeitis, 53 
ectropion, 53 

case of, 397 
entropion, 384 
treatment of, 53, 54 
case of, 54 
weak, ii^'uries from, 56 

may cause ophthalmia, 56 
treatment of, 56 

ANCHYLOBLEPHARON, 380 
causes of, 380 
treatment, 381 
case of, 381 

often associated with symblepharon, 382 
case of, 382 

ARTIFICIAL EYE 

when may be first worn aft;er excision of eye, 279 

after excision for sympathetic ophthalmia, 279 
inoonyeniences from wearing too soon, 279, 280 
cautions as to fitting of, 280 

directions of Ophthalmic Hospital as to wearing, 280, 281 
when new one required, 281 

F F 
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ABUFICIAL PUPIL 

general points to be obserred in making, 83 
three opentione for making, 84 

1. bj remoral of a piece of iris, 84, 86 

in what cases this applicable, 86 

2. bj iridodesis (Critehptt's operation), 86 

cautions in this operation, 87 
S. bj tndsioo of the iris, 87 

in what cases this applicable, 87 
how best made in leacoma or nebula of oomea, 87 
after extraction of the lens in sympathetic ophthalmia, 334 

B 

BANDAGE, LIEBREICH'S £¥£, W 

BLOWS ON THE EYE, 13 

when no lesion of stmctore, effect of, 13 
treatment of, 16 

cases of impaired Tision caused by, 16 
may cause subconjunctiyal hemorrhage, 17 

treatment of, 17, 18 
laceration of conjunctiva, 18, 19 

treatment of, 19 
traumatic ophthalmitis, 20 
ooredial^sis, 119 

traumatic cataract, 131, 132, 139 
dislocation of the lens, 184, 196, 197» 200, 204 
haemorrhage into the anterior chamber, 241, 242 

between choroid and retina, 244 

between choroid and sclerotic, £66, 266 

into the ritreous, 269 
mptuze of the globe, 263 
abscess of the orbit, 360 

BURNS 

general effect of on the eye, 29, 38, 39 
may cause symblepharon, 29, 42, 44 

or anchyloblepharon, 380 

or entropion, 384 
frequently complicate other ii^juries, 89 
from splashes of melted metal, 40 
of the eye, cases of, 41, 46 
treatment of, 46, 47 
fiingoid granulations after, 61 

treatment of, 61 
from acids. See Acids 

from explosion of gunpowdqr, 283. See Guiax>wDEB 
of the cox^junctiva, cases of, 48, 49. See Emtbopion 



CANULAR FORCEPS, 183 

CAPSULE 

OPAcrrr of, foixowino loss of Lrns, 176 

First form {membrane semuopa^^) no inJUtmmaium, 177 
often follows linesr or suction extraction of lens, 176 
may arise from capsule being wrinkled, though not opaque, 177 
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CAPSULE 

Opacttt of, foixowiko loss of Lbxs — continued 

Second farm (membrane eenu^epaque, but opacity inartaeed by endoeure 
.of bits of lenticular matter), 177 
diagnosis of, 177 

often follows penetrating wounds of eye, 177 
not necessaiilj inflammatozy, 178 

2%irdform (eapnUe (maque, and inflammatory exudations), 178 

always associated with iritis, 178 

diagnosis of, 178 

frequently degeneration of structure follows, 178 
general treatment of, 1 79, 184 
needle operation for, 179> et eeq. 

Bowman's stop needle, 180 

when there has been iritis, 181 

where iris adherent to milky white capsule, 182 

1. detachment by fine needle and then drawn oat of the 
eye, 183 

but this hazardous, 183 

2. iridectomy and removal of part of capsule by cutting 
out a piece with scissors, and drawing it out witn canular 
forceps, 183 

this safe, 183 
general treatment after operations for, 184 
removal of, with lens in sympathetic ophthalmia, 833 

CATARACT. See Trauxatic Cataiuct 
following injury from spent shot, 292 

luemorrbEige between choroid and sclerotic, following removal of, 192, 252 
operations for removal of congenital, 144 

linear extraction (CKbson*8 operation), 144 

Von Oraefe's modified, 168 

suction operation (Teale's), 154 

traction operation, 160 

use of Lieoreich's eye bandage after, 172 
knife, -374 

CELLULITIS. See Obbit, Absgbss of, Pbnbtbatino Wounds of 

CILIARY STAPHYLOMA. See Sclkbotic, Staphyloma of 

CONCUSSION OF THE EYE, 14 
effect of, 14 
treatment of, 15 

sight seldom permanently destroyed by simple, 14 
from explosion of gunpowder, 283, 301 

CONJUNCTIVA 

covering sclerotic, foreign body in, may give no annoyance, 3 
lining the upper lid, foreign body in, otherwise, 3 
subconjunctival haemorrhage, 17. See Hjbuorbhagb 

BxTBMS of, cases of, 48, 49, 61 

Lacxratiohs of, 18 
treatment of, 18 
case of, 19 

CONJUNCTIVITIS 

from iiy'uries by adds, 54 

COREDIALYSIS, 119 

generally caused by sharp blows on the eye, 119 

ff2 
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* . M 

!::•? ; ma.'.» a .c ^tj*" cil zcpu. rzLi-rtfr** :c_t _r"ii» wui t-.-kuo, 12i> 

i^i^^vin^ «x;ujsif.ju oc ^Qn^.-vder near <7«?, l^i, "Si^ are GrspmnnK 
CORNEA 

tr»!»r..T;^T:r .ff. 72- 73 

et-*?f i f . .: .▼•h! tj il«?^air>it ketm£i:i« aid hTpo^Loa. 73> 74 

{'..,', W'^i '.J ;'.rsi-*--iri!i*. 74. 7'> 

Fktttla or, 75 

r«-=irr'.ni* cC 75 

ei>Ud««i It ccctTia^i or Iai?P7ated wrwzti* of. 75 

or w«Mia«i ot ironbea ae^>mp«n^(d wi*Ji wooaJc of Umm^ 76 

or ziaic* mafoos «t;ar« <rf Tje. 76 

or forfizs btjtij within tiie eye, 76 
tRBtcrnt •'.£. 76, 1 7 

in«i«!i:t«jaiT mar be adriaikible, 77» 168 



FoKBi«v BOD OS OQ stLrface oC 5. S«e Fosncsr BoDOV 

deeply buriieil io, S. Sec Foioss Bodos 

Lbtcoxa or. 78 

cbstim-tit ^a betveen pordad staphjIoBA and, 91, 93 
irr«»tn«HiiaM*, 76 
eff-ct of. 7S. 8*) 

■omKicics al*<?r9 c ur 1 at ar e of cornea, 80 

mAJting &r^.irL&I papil looieumes aaefol in caacs ai, 7% 63w Sea 
ABTmczAi. Pcrpo. 

NaacTA or. 80 

tr»-titm<»at of, 80 
no r^mr*ij «pMn6^, 81 
variotu (U«:f^ ap{.licatiotts for, 81. 83 
makinir artificial pop^ often aaefol in casca o^ 83. Se« 
PtTn. 

OPAcrrr or. moM lbai>. 88 

caoMii hj ose of lead lodoo vbcB coru ca abraded, 89 
maj be curtd by removal of the layer of It^X, h9 

op<:n4tioa ior this porpoeey 89 
case of; 90 

PASAdorrrsis or, how to perform, 23. 24 

when aiifi«able in tnnmatic ophthalmitis, 23 
diffuse sappnzatiTe oorneitis, 69 

STanmovA or, 91 

timp/f, or ccmic€d eomea^ 91 

partial, 91 

how cansed, 91 

how it diffien from leukoma, 91, 92 
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CORNEA— «m«nticrf 

Stafhtloma. of — caniintied 
partial — continued 

always seriouBly affects the sight, and sometimes destroys vision, 

93 
treatment of, 93 
iridectomy often nsefiil in, ^4 

complete^ 94 

removal of the lens will check tendency to, 97 
but will not diminish when formed, 97 
Bowman's operation for, 95 

causes total loss of vision, 97 

treatment of, 97 

whether the eye should be excised or abscised, 98 
recovery quicker after excision than abscission, 99 
Critchett's operation for abscission of the eye, 99 

caution in performing, 100 
treatment by seton (Von Graefe's), 101 

eomeoselerotiCt 97 

Wounds of, 67 

simple puncture almost harmless, 57 

contrasted with wounds of sclerotic, 57, 58 

repair of, 62 

complete in simple incised, 63 
otherwise when beyond a certain size, 64 

complications of, 64 

contusion or laceration, 64, 67. See CoairEiris 
extension into sclerotic, 65. See Stmpathbtic OpHTHATJtfiA 
prolapse of the iris caused by, 108» See Ibis, Pbolapsb of 
wound of the lens, 135, 136. See Tbavmatic Catabact 

uncomplicated, local treatment of, 65, 67 
constitutional treatment of, 66, 67 

CORNEITIS, SUPPURATIVF^ 67 
may follow injuries from acids, 53 
generally caused by contusion or laceration of cornea, 67 
other causes of, 67 
symptoms of, 68 
treatment of 68, 70 
paracentesis useful in, 69 

CYSTOID CICATRIX, 59. Sbb Sglebotxo, wouicds of. 

D 
DISLOCATIONS. See Lens, Dislocations of 

E 

ECTROPION 

may arise from injury by strong acid, 53 
induced by ii^juiy or disease, 388 

distinctions between, 388 
consequences of, 388 
traumatic, usuid causes of, 389 
two forms, partial and complete, 390 
treatment, 390 

1 . if punctum lachrymale displaced, 390 

2. if exposed conjunctiva thidLoned and hypertrophied, 391 

3. if tarsal edge of lid elongated, 391 
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KSTEOPIOX. ^^ 

bwi'Utsslx Asises fron bans cr acalis of cccjmBdiTm of ik^ Sis. SS3 
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STELA5HE3 



nsLws 

akmoest at, 369 

dirvc^TOQS a» to cyf e isg. 969 
adb«»oa of ft> e^ T'^m'. S(« ^i 
ul:ob of ■■ij^^iiiii tc«rrtl>fr. See AyxMTijM 
trtrsi'Tn cC See £ct».-p:o5I 
openxitiAs lior wtir,g aew, 395 — 397 

EcCXTMOffTS OF il*.*fk fj^X 3S7 
oeeasiuial oc^oiphietf ioo 01^ 367 
timUBcat,36S 

WorscDS or, 369. tff jp;. 

1. uTOkTiAZ skin of lid. 370 

2l euxzw ihrvsj^ tanal border. 370 

«. eardla^r.DOQs border of lid c«X» 370 

«w ^ 372 
^. euialknliis tcta dinKxgb, and deCadicd froa pvBciiiai, 371. 373 

EXCLSION OF THE EYE 

histovT mud adruitages of present opostioB fir, 274 
ffpamiion for, 270 

treatmeiit alter. 27S, 279 

IB tranmade ophthalmitis. 24, 24 

compieCe staphTjoma of eorac«» 96, 99 

ciliaij staphjioma. 103 

eas«s of fAivi^n Ktdies within the cje, 221 

rapture of glol-e. 267. 268 

after iDJurj from e3q>loa<Hi of pnnpovder, 285 

in cases of gnnsbot injnriea, 295, 303 

ajmpatbetic irritadaii, 306 

sjmpathetic ophthalmia, 330 



F 

FIREWORKS, INJTRIBS FROM. 8e« OnrrowDi 
FISTULA. See Corxka, Fistula or 
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FORCEPS 

canaliu*, 188 
Snellen's, 885 

FOREIGN BODIES. See Gunshot Imjujubs 

On TKB STB, OB INNER SURFACB OF THB LIDS, 2 

ozdinaiy effects produced by, 3 
course to be pursued bj patient in cases of, 3 

may remain for years without giving annoyance if lodged in conjunc- 
tiya covering sclerotic, 3 

or in oculo palpebral fold, 4 

but not if on cornea or coi^junctiva lining the upper lid, 6 
symptoms o^ 5, 9 

hour to examine eye suspected o^ 5, 7 
hour to remove from front of eye or under surface of lids, 7, 8 
buried in corneal tissue, 8 

symptoms of, 9 

how to remove, 8, 9 
lodged in lamellated tissue, may occasion n6 inconveniehce for some 
days, 10, 11 

cases of, 11, 12 

Within thb bte, 213, et »eq, 
general symptoms of, 232 

all penetrating wounds of globe to be examined for, 213 
metnod of examination for, 214 
on the iris, 214 
lens, 215 
causes of difficulty of detection, 210 
most common causes of, 217, 218 
dangers of, 218 

1. acute inflammation destroying the eye, 219 

this may be intermittent, 219 

case, 221 
the foreign body may sometimes remain long without causing 
injuiy, 220, 222 
cases, 223, 224 

2. after eye is lost, may cause inflammation, affecting sound eye, 

221. See Stxpathetio Ophthalmia 
in such case lost eye to be removed, 221 
may cause traumatic ophthalmitis, 20 

or fistula of oorneS) 76 
treatment of, 226 

on or in the iris or in the lens, 227 
in the vitreous, 228 

case, 229 
suspected, but not seen, 281 

cases, 233, 234 
penetrating shot, 894, et seq. 

In thi obbit, 341, et seq. 
most serious injury, 341 

patient often ignorant of severe iigniy from, 342 
extraordinaxy cases of, 343, 345 
immediate effects of, 341 

1 . parts within the eye ii\]ured, or external coats ruptured^ 34 1, 347 

case of, 347 

2. globe uninjured, optic nerve wounded, 341, 849 

cases of, 298, 349 

loss of sight immediate, ihid. 
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1m tbb okbtt — etmHnmed 

iiiim«dxate eflecU ot—eomtumed 

8. vbIU of Um orbit uyured, S41, S50 
CMe, showing ynntMry and seeondAij «ffecto oC 351, 352 
t#UuiQS following, 300, 352 
■ocondarj flAecU of, 341, 352 
treatment o^ 354 

when removal nDadriaabla, 354 

operation for remoral of, 355 

recovery nsoaU j rapid aftet; 356 
may eanse abaoeas of the orbit, 360 



GLAUCOMA. See Imkb, Tbaumatic QLAUooxa 

OLOBB. See Fobboit Bodies wnmr ram Etb 

RupiTBii op THB, 263. See Lnra, DisLociTiojr of, tsno titbbocb 
through the sdtrotic, 263, et seq. 

u ueoally near margin of cornea anterior to inscitioii of recti 

mnsdes, 263 
why BO sitoated, 263, 264 
more seriona than raptnre of cornea, 865 
nature of iiynriee CMsed by, 265 
may canae aliary staphyloma, 103, 275 
prognosis Teiy unfaroarable, 266 
cases of recovery, 104, 202 
treatment^ 266, 267 
when excision of eye advisable, 268 
cases of, 104, 202, 268, 269, 270, 271, 272 
through the cornea, 264, 273 

case of, 273 
general condarions as to, 274 
adhesion of eyelids to. See SnanJovABoir 

GUNPOWDER 

iignries to eye from, 282 
explosion of, near eye, general reenlta of, 282 
may cause ophthalmitis, 283 
or coreaialysis, 121, 283 
eaaea of, 121, 283, 285 
lodgment of on snrfiM» of eye, 285 
in the lens, 287 

may produce cataract, 287 
treatment of injuries from, 287, 288 

GUNSHOT INJURIES TO THE EYE, 291, et seq. 

Shall shot, ii^jnries fh>m, 201 

1. tpent $hot, 291 

cataract may follow iijniy from, 292 

2. glancing shot, 292, 293 

case of, 293 

3. penetrating shot, 294 

generaliy fatal to the eye, 294 

sometimes lodge in cellular tissue of orbit, 294 
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GUNSHOT INJUBIES TO THE EYE— conrtiitterf 
Small bhot, ixymies from — continued 
3. penetrating shot — continued 

may remain in anterior chamber and can then be remoTed, 295 
excision of eye, nrhen adyisable, 295, 303 

In lOLlTABT FBACTICB, 296 

eye seldom the only part inrolved, 296 

1. shot and shell, iijuries from, 297 

eye strack, case of, 297 

optic nerve destroyed, globe intact, 298 

case of, 298 
materials propelled by shot against eye, 2£9 

case of, 300 

2. explosion of magazines, 301 
treatment of, 302 



H 

HJEMORRHAGE. See Blows ok thb Etb 

Subconjunctival 

may arise from blows on the eye, 1 7 

TbAUHATXC INTBAOCULAB, 237 

two classes, 287 

a. into anterior chamber, 237. See Ck>REDLLLT8X8 

usual causes and piognoeis, 238 

treatment, 240 . 

cases of, 241, 242 

following rupture of sclerotic, 265 

following explosion of gunpowder near eye, 283 

b. deep or posterior hemorrhage, 248 

three forms, which are sometimes all coincident, 243 
seat of, how determined, 255 

1. between choroid and retina, 244 

caused by blows of large foreign body, 244 
external coats not ruptured, 244 
external coats rupturod, 244, 245 

is then seldom limited to between choroid and retina, 
245 
cases of, 245, 246, 247 

2. bettoeen choroid and sclerotic, 250 

caused by escape of lens and loss of vitreous in an unhealthy 

eye, 248, 250, 251 
a glaucomatous tension of globe predisposes to this form of 

haemorrhage, 251 
sometimes follows removal of cataract from an unsound eye, 

252 253 
cases of, 190, 248, 253, 254, 256 

3. into the vitreous, 257 

causes of, 257 

always serious ii\jury, and may cause loss of eye, 258 

case of, 259 
prognosis and treatment of, 261 
without rupture of external coats of eye, 261 
with such rupture, 262 
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IRIDECTOMY. See the sepanto headings 
in wounds of sclerotic, 61 

fistula of cornea, 77, 78 

partial staphyloma of cornea, 94 

ciliary staphyloma, 103 

traumatic glaucoma, 130, 167 

traumatic cataract, 168 

opaque capsule, 183 

dislocation of the lens into anterior ehaqiber, 189 

sympathetic ophthalmia, 333, 334 
operation of, 105, 108 

IRIDODESIS. See Abtdicul Pupil 

IRIS 

DvTACHiODrr of. See Cobbdialtsis 

following rupture of sclerotic, 266 
Lacbbatigns of, without rupture of the external coats of the eye, 123 

distinct from coredialysis, 123 

remarkable case of, 123-5 

PB0IJa>8B OF, 108 

caused by penetrating and incised wounds of cornea, 108 

following rupture of sclerotic, 265 

often associated with iiy'ury to lens, 108, 127. See Lbns, and 

Tbaukatio Catabact 
always serious ii\jury, 112 
prognosis, 109 
case of, 109, 110 
use of the Calabar bean in, 110 
general treatment of, 11 1 
four methods of treatment of. Ill 

1. by a compress, 112, 113 

case of, 113 

2. by abscission, 114, 115 

when applicable, 115 
case of, 115 

3. by frequent puncturing with a fine needle, 116 

when applicable, 117 

twofold object of operation, 117 

case of, 117 

4. by ligature, 118 

when applicable, 119 

IRITIS, 153 

often follows linear operation for cataract^ 153 
acute, 153 
chronic, 153 

treatment of, 154 
associated with opaque capsule, 178 



JAEGER'S TEST TYPES, 407, et scg. 
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LACERATIONS 

of conjunctiva, 18. See Conjunctiva, Blows on thk Eyb 
as complications of wounds of cornea, 64. See Cobnsitis 
may cause fistula of cornea, 75 
of eyelids may cause anchyloblepbaron, 880 

LENS 

Cafsulab ofacitt of. See Cafsxjlb, Ofacitt of 

Dislocations of, 184 

into anterior chamber, 184 
symptoms, 185 

lens enclosed in capsule, or dislocated out of capsule, 185 
treatment of, 186 

paralysis and atrophy of iris generally .follow, 187 
sometimes also glaucoma, 187 
removal of, generally advisable, 187, 188 

1. patient young, suction operation, or modified linear ex- 

traction, 188 

two stages unnecessaiy, 1 88 

2. patient adult, lens in capsule, nucleus firm, extraction 

through section of cornea, 189 
8. glaucomatous condition, iridectomy to be first performed, 

189 
4. patient adult, lens out (j^ capsule, extraction, 18^ 
case of, 190 

into vitrfous, 192 

not uncommon when globe ruptured, 192 
generally in capsule, 192 
symptoms, 192, 193, 194 

dislocation complete, 193 
incomplete, 193 

state of pupil, 194 
prognosis ana treatment, 194 
removal of lens, 195 

difficulties in, 195 
cases of, 196, 197, 199 

Ifeneath the eof\;unetiva, 200 
symptoms, 200 
prognosis unfavourable, 201 
treatment, 201 
case of, 104, 202 

partial, 204 

general symptoms, 205 

peculiar tendency to produce glaucoma, 205, 207 
treatment, 205 

extraction of lens in cases of, 207 
cases, 208, 211 
accompanying rupture of sclerotic, 265 
lodgment of gunpowder in, ma^ cause cataract, 287> See Gunpowder 
ii\juiT to, associated often with prolapse of the iris, 108. See Iais, 

Pbolafse of 
removal of. See Cornea, Stafhtloma of, Sympathetic Ofutualmia, 
Traumatic Cataract 
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LESS— continued 
WouifDa OP 

frequent eonplication of voands of cornea, 126 

almost inyariablj end in cataract^ 126. See Tbauxatic Catabact 

often associated with prolapse or lacerations of iris, 127 

effect of; 127 

imporunce of use of atropine in, 127 

may caose tranmatic glaucoma. See Tbaumatic Giauooma 

LEUCX)HA. See Corkba, Leuooxa of 

LIEBR£ICH*S £Y£ BANDAOE, 172 

LDCE. See Quick Lixb 

M 

HORTAS, PLASTER, &e. See Quioc Luis 

N 

NEBULA. See Gorkxa, Nxbttijl of 



ONYX, 70. See Corxxa, Absom of 

OPERATIONa See the separate headings 
removal of foreign bodies from the eye, 6, 9 
paracentesis of cornea, 23 
artificial pupil, 83 
for removing the lajer of lead in cases of opacity of cornea from lead 

deposit^ 89 
removal of lens in complete staphyloma of cornea, 96 
abscission of the eye, 99 

for treatment of staphyloma of cornea by seton, 101 
excision of the eye, 276| et sej. 
iridectomy, 106, 108 

in sympathetic ophthalmia, 833, 334 
in cases of prolapse of the iris, 114, 115, 116, 118 
for removal of traumatic cataract, 142, et seq. 
linear extraction of cataract, 144, ff 8eq. 

von Graefe*s modified, 168, et seq, 
suction operation, 164, et seq, 
traction operation, 160, et mq. 
needle for opaque capsule, 179, et seq, 
where iris adherent to opaque capsule, IBUet aeq, 
in cases of dislocation of lens into anterior chamber, 188, 189 

into the vitreous, 195 
partial dislocation of lens, 206, et seq, 
for removal of foreign bodies witiiin the eye, 227 

within the orbit, 366, 366 
in cases of symblepharon (Teale's), 370 
removal of eyelashes, 384 
in cases of ectropion, 392-396 
for making new eyelids, 395-397 
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OPHTHALMIA, SYMPATHETIC. See Stmpathbtic Ofbthalmul 

OPHTHALMIC HOSPITAL, ROYAL LONDON, List of Casbs tseatkd at, 
401, €i seq. 

OPHTHALMITIS 

Tbaukatxc, 19 

may arise from any form of injury, 19 

may be caused by explosion of gunpowder, 283 

but specially produced by foreign body within globe, 20 

symptoms of^ 20, 21 

treatment of, 22-26 

paracentesis of cornea for, 23 
treatment of, after suppuration of globe, 24, 26 

excision of the eye when proper, 25 
xecoTery from, rarely complete, 26 
general results of, 27, 28 

ORBIT 

Abscess of, 860, et teq, 
how caused, 360 
aeuie, 361 

case of, 361 
symptoms of, 361, 362 
usually rapid, 361 
eknmic, 363 

symptoms, 363 

often slowly'developed, 363 
with what liable to be confounded, 363 
practice of exploratory punctures condemned, 364 
treatment of, 364-366 
may cause ectropion, 389 

FoBxioK BoDi^ Df. See Fobbxox Bodshs 

Fragtuiues of, 357 

usually fatal, though immediate symptoms often trifling, 358 
case o^ 358 
treatment of, 359 

PaXTBTRATIKO WOUNDS OF, 360 

orbital cellulitis and abscess apt to follow, 361 



PARACENTESIS OF CORNEA 
how to perform, 23, 24 
in cases of traumatic ophthalmitis, 23 
difiuse suppurative comeitis, 69 

PERCUSSION CAPS 
injuries from, 289 
cases of, 290, 321 

PROLAPSE OF THE IRIS. See Ibu, Pbolafsb of 
PUPIL. See Artificiai. Pupil 
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QUICK UME 

ii\jarie8 to the eye from, 29-34 
in the eye, effect of, 30 

complete loss of eye not infrequent result of, CO 

treatment of, 31 

eases of, 33, 34 
iignries from mortar, plaster, &e., 35 

similar results to those from quick lime, but leis serere, 35 

cases of, 85, 36, 87 
frequent cause of symblepharon, 374 
and entropion, 884 



K 

RETINA 

displacement of following rupture of sclerotic, 266 



S 

SCALDS 

of the ^e, effect of, 89 

hot fluios seldom deeply a£fect the tissues, 89 
treatment of, 46 
may cause symblepharon, 29 
or entropion, 884 

SCLEROTIC, RuFTUBV of. See Gix>bb, Ruffurb of 

StAPHTLOXA of, OB CXUAJIT STAPHTLOMA, 102 

may result from ixjuiy or disease, 102 
usual causes of, 102 
prognosis generally unfarourable, 108 
from rupture of sclerotic, 108 

irremediable, 103 

if sight lost excision often advisable, 103 

case of, 104 
indirect result of ij\jurjr to eye, 108 

often arrested by iridectomy, 103 
eomeo-sderotio ttapJI^hma, 97 

VTouifDS OF, 57 

simple puncture almost harmless, 57 
contrasted with wounds of cornea, 57, 58 
cystoid cicatrices occasionally follow, 59 
treatment of, by a single suture, 58 
cases of, 59, 61 

SNELLEN'S ENTROPION FORCEPS, 385 
use in removal of eyelashes, 886 
advantages and disadvantages of, 886 

STAPHYLOMA 

Of thx Cornba. See Cobnba, Staphyloma of 
CiLiABT. See ScLBBonc, Stapbtloxa of 

COBMBO-SGLBBOnC, 97 

SQUIBS, ii^juries from, 283 
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SUBCON JX7NCTIVAL H.£MORRHAG£. See B jbhobbhaob. BLoinrB ok trb 
Etb 

SYMBLEPHARON 

may be caused by boms, Bcalds, or chemical agents, 29, 62, 374 
lime, common cause of, 374 
complete, 375 

case of, 382 
partial, 376 

case of, 48 
two ibrms, 876 

1. membranous bands between lids and globe, 876 

these most remediable, 376 
treatment of, 876 
case of, 877 

2. direct and close adhoftion between eye and lids, 376 

treatment not usually successful, 377 
Tarious methods for, 378 
Teale's plastic operation for, 879 
case of, 879 
often associated with anchyloblepharon, 382 
case of, 882 

SYMPATHETIC OPHTHALMIA, 304, etuq. 

arising in sound eye when one eye destroyed by foreign body within it, 
218, 220 
• following rupture of globe in other eye, 271, 276 
general causes of, 304 
two forms, 806 

1. StHPATHBTIC iBBXTAnOK, 806 

points of difference from sympathetic ophthalmia, 306 
excision of eye at once arrests, 306 

2. Stmpathbtic Ophthalmia, 806 
nerrous symptoms, 306 
vascular symptoms, 307 
summaiy of symptoms, 307» 808 
case of, 808 
differs from other inflammations of the eye, 809 

(a.) in its nature and the way it involves the other tissues, 809 
seldom suppurates, 809 
generally no warning of pain, 310 
nrequently recurrent, 311 
other symptoms, 310, 811 
tension of eye in, 311 
influenced by age of patient, 812 
time of appearance after the ii\jui7, 812 

(b.) causes producing it, 318 

wounds ofaneeji^, 813 
cases of, 814, 320 

foreiffn bodies tritkin one eye^ 318, 320, 321 . 

cases of, 821, 828 
diffeneroHve changes in lost eyes, 313, 323 

cases of, 328 

usually Tenr slow, 324 

sometimes bony development, 324 
cases of, 826, 327 
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SYMPATHETIC OFRTnAIMlA-^ontinued 
treatment of, 329, et seq. 

1. haw to arrest the diaeasf, 330 

when excision adyisable, 330 
general and local treatment, 330, 331 

operatire interference prejudicial while eye activeljr ia-Rnn 
332 

2. haw to deal with damaged eye when disease arrested, 332 

iridectomy and removal of lena, 333 
case of, 335 
ease of unchecked, ending in blindness, 837 
general oonelnsions as to, 338 — 340 



TENSION OF EYE 

Bowman's vpibols Ibr, vi. 

TEST TYPES, JAEOEB'S, 407, et sej. 

TRAUMATIC CATARACT 

may occur under two conditions, 126 

1. with rupture of the external coats of the eye, 126 

cases of, followed by traumatic glaucomA, 129 

2. without rupture of the external coats of the eye, 130 

may be caused by sudden blows on the eye or parte of the head 

131, 132 
cases of, 132, 133, 134 
following iqjuiy from spent shot, 292 
treatment of, 135 

1. if uncomplicated by iiy'uiy to iris and caused by sharp instrument 

penetrating cornea, prognosis fiiTourable, 135, 136 
cases of, 137, 138 

2. if complicated with ii\]uiy to or prolapse of iris, 138 

3. if complicated with lacerated wound of conea and prolapse of iris, 

&c., 139, 140 
case of, 140 
operations for removal of, 142 

preliminaiy enquiries before performing, 1 42 

if cataract soft, linear extraction or suction operation, 143 

if lens not wholly opaque, 143 

difficulties in such case, 143, 156 
then needle operation should be firat performed, 144 
if nucleus hard, traction operation, 143 
use of Liebreich's eye banaage after, 172 
application of linear extraction or suction operation to, 158—160 

1 when acute symptoms caused by iiyury subsided, bat swollen lens 

source of irritation, 159 
2. when irritation ceased but cataractous lens not absorbed, 159 
when traction operation specially saited to, 167 

1. patients older than 35 or 40, 167 

2. iris inrolved in injury, 167 

3. cases of traumatic glaucoma, 167 

4. fistula of cornea associated with traumatic cataract, 168 

5. lens rapidly swelling but not opaque, 168 
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TRAUMATIC CATABACT— continued 
Four operations for the remoral of, 

LiNEAB EXTRACTION (Gibson's Operation), 144, ei $eq. 
well adapted for soft cataract, 144 
. , ^ Ist stage of the operation (breaking up the lens), 145 — 147 

■ '■J**^^'^-' cautions in performing, 146 

subsequent symptomd, 148, 149 
rj:, i\ III 2nd stage of the operation (repwval of broken up lene)^ 149 — 162 

Bowman's suggestions, 151 
cautions in peribrming, 152 
iritis oiten follows, 153. See Isms 
if lens dislocated two stages unnecessary, 188 

YoN Grajsfe's modified lineab extraction, 168, et seq. 
step 1 (incision), 168 

2 (iridectomy), 169 

3 (dilaceration of capsule), 170 

4 (evacuation of the lens), 170 

6 (clearing of the pupil, and coaptation of the wound), 171 
after treatment, 171 
useful in patients of advanced years, 172 

Suction operation (Teale's), 154, 156 

may be completed in one operation, but two stages generally 
better, 156 

though not in dislocation of lens, 188 
stage 1, same as in linear extraction, 156 
.r^-^-^ Stage 2, 156 

when stage 1 may be dispensed witti, 157 
Teale's suction tube, 155 
Bowman's cataract syringe, 157t 158 

Traction operation, 1 60, et seq, 

originally introduced by Yon Graefe, and modified by 

Waldau, Bowman, and Critchett, 160, 161 
stage 1 (incision of cornea), 161, 162 
common cause of feiilure in, 161 
stage 2 (laceration of capsule), 163 
stage 3 (withdrawal of lens), 163, 164 
instruments used in, 164, et seq, 
Critchett's cataract spoon, 166 
Bowman's, 165, 166 
Waldau's, 166 
cases suited for, 167, et seq, 
may be caused by lodgment of gunpowder in the lens, 287 
or injury from spent shot, 292 

TRAUMATIC ECTROPION. See Ectropion 

TRAUMATIC ENTROPION. See Entropion 

TRAUMATIC GLAUCOMA 

may follow wounds of the lens, 128 

symptoms of, 128 

sometimes follows the first stage of operations for linear extraction of 

congenital cataract, 128 
ca^es of, 129 

traction operation for cataract in, 1G7 
may follow certain dislocations of the lens, 187, 206 

G a 
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TRAUMATIC INTRAOCULAK HiEMORBHAGK See Hjemobbhaok 

r t 

TRAUMATIC OPHTHALMITIS. See OFBcnuLunTu 

TYRRELL'S HOOK, 84 

tued in making artifieial pupil, 84, 834 

needle (^eration for opaque capenle, 182 
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